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rief you again on Friday. However, if you need 
other input or still desire the briefing, he is 

repared. 

I think we should postpone this until after we 
ear the outcome of the meeting with Mr. Webb in 

regard to the future of ATM just in case the 
ode changes. 
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NOTES 7/1/68 GEISSLER 

1. Possible Ir:1P8.ct en AS- 503 iiission Planning: fn. R&DO/IO rr:eeting was 
held on 6- 26- 68 , to discuss ~tb_l~_j.rr,p?-_C::.!-F __ QrL .. tl}.~ AS-50 .. :L.r:t§.s.J...2n .. as a 
result of NSC inmlementing a ne'·' requirement to flv the e1 cabin atmosnhere 

I ... ~"'''''V'''''''''''''~'''''_'~~ _ -----..... ~/" ..... - .... ..-.. -. - ... ~'-' -
~it!:!),.~QO~o . ni.tr.gg\';.n __ .Sl1}~Jn_tL l:l.9.~t , and then evacuate the LM and repressuriz:: . 
.th.~ _SX~y' ,_,.~.£P.P..?::r~!, .. ent witl: pure oxyf'en inr-e"arth orb"it'.-- This pro'cedure -wiil ~ 
Iequi.!.~~~U~ .~~~~i .. ~},o.n.~l_~.~~~ ... ~~~..::?_ .. _ .=!:..~._!.h-~_~!.:ti tud.:.~~).iI!'~)i~,~J and will thus 
delay U1 extraction to such an extent that S-IVB second burn cannot be 

~ __ .... ~-.., ~ ....... .... _ _ -. - •• _ ... _._~. ,,_~ ..,....-.-.... ~-.. ...... __ ... __ •••• .--._~ __ ~_"i"'-~ " ... ~~ ... _ .. __ ~ . -.,,-~----- •. -.-____ " _"_ ....... __ ~._~ ... ............. 0.- .......... _ 

accom£lished at the time planned . Four possible solutions to the problem 
'are beingcortsidere"cf:"'''' a:~-'-'AskJiSC to corr.press t heir activities in earth 
orbit so that the LtL.r~,Pressurization ;a.;~b~"-accomnlished vT ithout il'!".nactine-
~-.-.~- ... --. . ---_ .... _...... .... -............... -_ ......... _ ... , .,,_ ... ' " .... ' .. ." 

j;h~_~i!l':~ __ ..f9,r _.§:.~.~~ . E!~c:.9n~ ... ~':lr~! It is felt that ,J:;SC will be n:l:t30C:,tant to 
do this since crew sir:lUlations have not been completed. b. N~~_e.. "t;~e .. pre-:: 
sent AS-503 contin~ency missicn , the nrine mission. This vlould eliminate the 
pr~'~~;t J3~~on'd . G~iV3 _.bu"r"!1 ·; ·< b~:t~ ,i,auld'leave the'" fi1ird burn (to e~a~~) " in the 
-r@§...sj"pn... .. plan ., One majorJ/{ cbjective \-(6uld),le._ i·9.s~t~" {~ e ., to ' derrionstrate " "
. :t:'.~s~a.r~",,".e~pabili ty a:herl3. minir:mIn c:oast . 'p.~riod of 80 minute.s . - c~ .. · Leave 
the prin:e rr.ission plan ?-s it is presentlv , but delay' the second and third 

..-,-~ - .. ~" ._- ... -...... - ..... -...... "'~ .,~ .~, . 
S-IVB burns for one additional orbit . This "Tould result in the third burn 

"and propellant . dUm'p ... b~i_ng conduct'e',( well after the., f.Uaranteed lifetime of 
"l1i~ ~S·=::~.YB .. ·sJag~ . . In addi t::Con ; 'ttle ·t"r·a:c}dI:l~· capabil.i ty "for' this 'mission "i 's 
degraded. This is being investi gated by R- Jli:RO . d . COl'!".pletely redesi Gn 
gie-ri1ission . Some of these a.lternati ves if required, illay have a' si lffi i-- . 
ficant impact on our mission planning and even result "'In: a 'slippage in ~h~ 
present launch schedule . A subsequent meeting will be held 7/2/68 . ".-

..... 2-:· .. 'Status of Un:':'e::ned F.ende zvcus /AP.? : To date the c§E.?-bility .. of the S-)y,s 
stage to perform 1.l."1manned rendezvous usin g two mainstage burns an.d t he 

&~. "c~'rrent en gine remains une.ttracti ve from a ;~rforrr1ance aspect . 1.hs;,-f::}L(~1't'I 
-can ll.erform . the sa.n:.e r.1.issto-Ir· 'rrc.>:int standard l aun ch vehi~le de li vering -,~.., 

Pu.P..1.k- ~4Q.Q..~.f. . .12,<;¥J;.q£.(Lthan the above assur.J.ing a' 'relati vely efficien £ re'n-
},':1.lJ. ''-'1..1.. dezvous techn iaue and 2 shinsets (tankap:e units) of n ronellant . The dire ct 
..... -J as cent s- rIB u;inp: the saIl'e - techniaue a,;;d the I.TACS c~n ~eli ver 1400 Th~ :' -. ',. , 
It ...... !«.-C'"-"'e -:ibo~--the tyro bur~S"':IV:S • . PuVE Laborlltorv esti';~t~s - that t he t~TO burn 
ci.t.,1.a..,'.(e.,{ ; p'~aity to "t he' S- IVB stage coule.. be ree..uc~d by 2000 lbs ., but this i Iqlrove-
b t 'E ; nent vould. ~.!: be sufficient _~9_gff.set_ increased costs a..'1d lO"l,rer reliability . 

tic 'j ! Cn this basis , the appropriate C'.ction "<;,TQuld be to abanc.on the tHO bur.n 
1'--"1.- tr..iJ,,(. . I . .!ec:~.~ .~,que un~~ss an . id~in g. er:-gine is av.aile:?l~ , evaluate S- IVE fitted vTi th 
~\"''''m\<l . t he HACS to acc or: ':?l~sh rendezvous , end pursue addin s fOI".,rard firing thrusters 

J to the HACS to acconplish retro grade firinr vithout losing r2.dar Iocr: . 
if;'~h~le-- Supplenentar;:! te.s}:s Houle:.. be to determine the e..esi r o.b ili ty of usb e: 5- 2:'.'3 
/Vt"i-ir1 as descri1e c:' c.bove ,·ritr: a L:I/!,~" QS c. ..) ad:uj to acl; i::;ve h i ghes t reli&'.)il:'t:· 
~h, .~) and investi ['o t e an i~ ,p!'oveC!. e r,;:,-:::e /star.;e r.esi[n c o.::,d le of r et.lizin[ a sir::-
~7£ ificC'J1t portion 0-;:' t ::.e ['COG Ib fli C:lt Ee chsnic '" CJ.c..v8,r~t n.ge 0-;:' the t,;o burn over 

any sincle burn :"'.oc'e . r:-:-, -3 Dr enosE.d T'lCr2 e f:~ici er: t r en ~2 ZVOUS techniQue is 
Jk:Wu.-) th~ Hyb ric!' f;:tarle o;bT·C~;;~l~~~i;~ue "::h::CCh" YlOuL re~U:ire ' tile' 'ie:unch 'v~Li cle 
~ "'t o ' ach ieve the 52.: ~ orbit 50 :l . ~: : i~' front c.L' the target . ':he ren de ZVOUS is 
~ acco'Erllshecl c~·· t\;O 'Gllcc'ess ive ~hasi::.::- 'e lliDses , t he first 0;:' i-:l ich would 

. account f ey in- fll'[;h t ~isp e !'de~s ancl I) l E'.ce- tl'.e' L:'/: .Ti·; within 20 n.n. cf the 
~~4~.t C iS . ?er:'orr:n..l1ce 0 :::' tl:e r e ccrn;,endecl ta.s;·.s '.Tcule!. perr.:it eva1uaticn of t he 
~ extreL".es of p8rior:.12.nCe , reliabili t:>" , 8.!'.d cost, and vrould allm.l for so~e 

J#t\. delay in tlD.kine; 0. final choice bac;ed upon t he e.:9propriate ~Teil?bting of these 
S !I~u~;"A • ~ fe.ctors in t]-,e selection . 

1.1> 

Ed Buckbee
Translations
E.G. Please lay on a more detailed briefing on these various rendezvous options, with sketches and charts. Arrange thru Jim Shepherd. B


Ed Buckbee
Translations
Noted. BH




Ed Buckbee
Translations
Buck-slip note reply from Jim Shepherd stating that the status of unmanned rendezvous/AAP was covered in the Baseline meeting--Dr. vB annotated:
That's right. I'm satisfied. B 7/30




NOTES - 7/1/68 - BALCH 

S-lI:.~ - -0-:1gm .nt(·d Spa:::-k Ignition line: mvdific3.tion has been compl>::!t ... ,d . llTI 

f ("'u r ;;; :1gin('s :'l.nd is cxpc cb:~ d to be completed on the fifth e ngine today. Static 
firi~lg 15 still set fr;r 7/17/68 but may b e rescheduled to 7/23/68 as a r esult 
vi MSYC ~.<.' goti.::ltions. V-- " 

S-Jl-·~ - St.<:.gc w;.r.':'< ~nst.:.llied ~.n the A-2 Test Stand on 6/28/68. Cryogen~c 
._pru ,.:. f pr i.:ss ur <:: k·st ~l.n d ~ tatic fiYing 2.re still scheduled for 8/22/68 and 
9/4/68, n·>~pec:tivF:ly. v 

S-IS:;-6 - " Powe r-up " was accomplished on 6/25/68 as scheduled. Preparations 
a r e e n schedule £0:- pr op e llant load test on 7/10/68. However, there is a 
p'-''3-:3.b~!i';y that th(' POGO modified LOX prevah r(!s will be inst).lle d prior t,:, 

pr llp ·:~Jj:t!l: V~ 8t, whi~h could ca.use it to b e reschedule d to 7/12/68. ~ 

~obilr.' A(-:?\~!=:hcs R ~~, t~arch Laboratory (MARL) - Installation of inst.rument <~tion 

in the S-I"'/B ~IB ,!oft interstage adapter test specime n is in process. Test 
specimen i f; 8C h~~du~c:d to be moved to th2 A -1 te st. area on 7/3/68 and to b E~ 

:;:'t,;-:.dy fOl' t.hc .s .. Il- 5 static firing. \ 
v 

LORA~ D Army Proj e ct - This is a project b e ing conducted at MTF by th'2 
Army El(;ctronics Command to t e st the LORAN D Navigation System. Erection 
of a 300-foot tower for use in the te st has been comple ted, and site d~v~l c pm.;=;nt 

wor k i ::i ~r., ~ut 98% comple. te. Balloon fl ights will also be utiliz e d in th~ te 5 t. 
Th ,:-~ i~lj: i :d test flight of the b :d1oon on its 2500-fcot tcth~r (e.nd antenn3. ) is s~t 
for 1.hc (:n d l..' { this w ('t::k . ~ 

T e:r::buccd Sv ::: t i;' m>3 foy S-IC B-1 Tpst Scand - Turnover of Phase II Technica.l _._-----_.:...._----,,_---... __ .. _._-------------_ .. _._--------. ...........- .. ~.- . '-- . 
Sys~l:, me l~'3t;-. l l:'.. t i(Jn on the S-IC B-1 Test Stand was accompEshe:d · ' n b/Z7/68. 
All G£ the in-3t:d.l:;;.ti,on and the cur.tractor's checkout work is compkte ) and 
C'E' rtificat .!.cn of ac:c·3 pti'..l.nCe w:'thout any exce ptions has been furnishe d. \..-__ 

GE S [! rv:tcc Cuntra.ct - Information h.?_s be en re ceivcd from l'llSFC th;]. t the ir 
---~ 

r:::ovL:.' w c f Atn-. nd!n~nt 14: 3 for General SUppOTt Services at MTF during the 
pc·r i .. .)d 7/1/68 through 9/30/69 had been completed and that the amendment waB 
L ':. ing h cJ.nd -'C' ,1. 1' r ii~d to NASA He~dquart~ r s fo:;:' fina l review i1.nd <1.pprov<'ll. V " 



NOTES 'l /~/t8 BELEW 

STA TUS REVIEW OF MSC EXPERIMENTS~ Headqt:artE.:'s review of 
MSC expe:riments was cond'J,cted 0 :1. Jer!E: 26-27 . . ,, :rv:rBC has stoppt;;d .. 
~i£ort aT; critica.l biom·:·dical ha:.r'dwa}:e development pendiLg rece:'p:-: oi' 
fne ..2:!:'.op ,):-a,.l -:;':"'l Hem~":, ~/SFC .":\~ <;:..:' i~ .:.a:r~ d.:: ve~op. : ___ ..-, 
PRELIMINARY DES~G~ REVIEW: TLc P:-("lim:nary Design Revi.::. w 
(PDR) wa s co:aducted on !.wo ivlSFC experiments : M492, Tube Joining 
in Space; a:'1.d M492, Electro!"l B e a.m Weldillg, June 26, 19 68 at MSFC. V 
WORKSHOP ATTITUDE CONTROL SYSTEM PRE~IMINARY REQUIRE-,----------_. ._---
MENTS R EV)EW: The W or kshop A ttit.'.lde Control Sys te m (WA CS! 
Prelimi:1ary Requirements Review was held on June 25, 1968 at MSFC. 
A TM EXPER:MENTS: B!"i~: iings were given to Dr s. Naugle and Mut:ller 
at. NASA H t adquarters on. June 27, on E!ubstituting the modified HCO-A 
i:,:otrurnent' for the present HCO-C scanTiing spectr om.eter. Dr. Re 0Yt::5 
from Hal'Vz.!d C ollege Obse:rva7-o :~ y (HCO) p:r-e~ent~d a de~c1"iptio;. of 
th~~ p :::-oposed mod:fied HCO-A i T!. strum8r.:.r. and the scien:ific i:nprO\TE::
rner.:.t.s gai:!": ed. MSFC pres£;:':1':E:d th::,;: i:.npact of s·J.ch a cha :;l§>~ on fte 
ATM de ::;ig!'i a~--:.d the sc':1edl.11E; arrl co::: asp{;cts of t~1.e HCO ~·A !no d iii 8 d 
effort. V .:.:-:n bal ~1l:da!lCf..; wa _' t- ~')v~dtd 1"0 MSFC t·) c :c a~e !\.!rt::'~e~ ~_" ff0:::-t 

on the H CO - C E.:Xpl' Y' irn~!";t a ::-.d to a cit::'or iz-= l.imi tE;d long lead (imt: ?!: 0-

C'.lrements toward the H CO -A m.odified i:;:1strument . ..A survey team was 
reqlJe,~ted to visit Ball BrotL::rs Re5-"'~ a.cch Corporatio:1 to aSE'eSS impact_ - _ ... -

of this new eifo:"t or. +:hei1' otr.('.Y p!ojec:ts. V . 

AMERICAN SCIENCE & ENG~NEERING (AS3.rE) EXPERIMENT S054 
CRlTI CA L DESrG N REVIEW (_CDR): A CDR f.J1> t'he AS&E A TM Expe ri ~ 
ment S054, wa s ·~J.eld i~l Cam'o :tidge, MaSBachu.settE, Jur_~! 24~26. Tc. .<:; 
_~PR Vv'e::.i: smoothly w:'th :;'--:'0 :-naj o r- d,,-,-;£ici t:t~cie ,s ::-tot,:::d . V 

ATM EVA WORKING GROUP MEE~TING: Tnt~ A TM EVA Workin g G::'0Up 
rnet for the secor_d ti me at MSFC 07';, JUl"~e 27. T ho "-1.ext H1e eti.:::lg 1~ 
s cheduled for July 18, at MSC. W <:. 'r:.:; pe t':l have a 1/10 sca.lf' m r •• c k,'-.1.p 
of th2 AM, MDA, ar:d LM/ATM w~:h ~,:'.e translation r8.il~ irc.lud8d fer 
t!".!.t 1" .. ext ~n;.:, 2 ::"~E:' V 
SATURN I WORKSHOP THEl3-..MA:L., C9NTROL._~YSTEM (TCS): Afte :t 
discuss: on:5 wl.[h P&VE -.fie :,aYb \ i:hl")1J.g1-~ MSC) req'u., .. : sted MDC {St.. L,:;~is;, 

to evali..:att:, the irnpact: on the;:, AM Tht::rmal Con.l'ol System or increasir,g 
the at.mo~il:,}:sY;-ffow i7:lt.:;-rhe Sa tn:n~ T Wo rks;-.t0p . This i3 a part of tnt:: ---.. ,."" -. .. --
cur::-ent P~VE cffort to eficct ai~ integrated thermal system d E:6ig::, -lO I 

the MDA/AM/Sa. t\J .. r:.1. I Wor!<:3h.op. 7~le p ctential advantag€s of elis 
approach ar e (1) s::'.z~~ab)e ::t'ed-...::.ction in. pOWE.:::. requiremer_~ f-:,r the -- . - --- .--. - - --
Saturn I Work)::b.':lp, a. nd (2) sornp oimpHfication of the Saturn I Wo:rksl:op 
TCS). V 



NOTES 7-1-68 BROWN 13 7/7 
GENERAL - Reference your question as to my position on Mr. Grau's notes of 
5/13/68. 1. The practice of qualifying flex lines by "simila!'ity" ha-3 
been used in the engines, stages and GSE. v2. Qualification of th~ J-2 
engi!1p. lines as a group, utilizing the engine as the test ~ed, was a P&VE 
recommended a-fJproacn (with which the Engine Program Office agreed). The 
program included 10,000 seconds of engir:.e hot fire environmen~ expcsure 
fo~ all lines a2~ ducts. The reco~d shows that Qual lab paTticipa~ed i~ 
approv-al and executio:2 of the J-2 eng1_ne Component Qualifica-::ion ?rog:-am. \.-.. 
3. 'Lo my pe!"sona1 knowledge, .. ...ft?!-' _ t:!e past 12 years we ha-ve not b~8!l. aoz"ld 
are not now 80 s~ort of funds in the engir"e area that we knowingly took OT 

\.7ill take undue r::sks. No consolidated R&DO position on tne design, test, 
qualification a~d/or requalifica~ion ~as ever failed to be im~lemf~n~cd by 
the Engine Progra~ Office, except i~ th~se very few cases that the Center 

~-'has decided. that G(~''1edule or other program considerations should override. V 

F~ 1 ENGINE - Continued engine sys tern testing at RETS has reduced ttt~ 

co~cern for the abLormal gas generator oscilla~ions experie~ced earlier 
during heli'Jffi injection tests. Testing u:lder aggra-v'ated conditions haz 
not produced out-or-specification engine or gas generator performance. 
Evaluation of the use of the p~evalva as an accumulator is continuing 
beth ,at Rocketdy!!e and MSFC. V '·' 

F-l 6ngine F-6078 arrived a-t MSFC anc will be pro-"Tided to R~QuAL a8 a part 
of the Quality Mai;J.tenanc~ Program. Plans are to perform a Receiving 
Inspection and C~eckout, after w~ich the engine will be disassembled and 
inspected in detail. This engine is one of the first five that had been . 
shipped from Seal Beach, Califo~nia to MAF aboard the USNS ?oint Barrow. ~ 

J-2 ENGINE - The post firing inspectio~! of the 3-2 -engines followir:g tb_e 
Ju~e 19 S~II nattleship firing revealed that the main inje~tors on two 
engi::19s were contaminated. __ f\ piece of lip seal material was miss ing from 
one stage pre-Ja1ve and is belie-,red to be the contamination source for one 

-er..gine. The so~rce for the othe-.c engine is believed to be residual 
-contamination from a facility valve that had failed previously. Fu:=ther 
inspection showed the fuel pump impeller, on one engine, to b2 nicked from 
some hard material. The decision was made to replace the fual pump and 
to run with the known injector contamination. ~ 

J.eak checks of the J-2 _engine , (J-2033) on AS-205 disclosed excessive 
Teak~ge ?ast t}::e fUel poppet of the gas -'ge-ne;at~r control val-;e. A thrust 
-;ariation of +500 pounds can be expected if the valve is ;e?laced. R&DO 

--.,-'" -- . '. .- ,..' ~ - - .. 
nas checked the AS-205 mission requirements and determiEed t~e possible 
10s3 i~ payload to be unacceptable. Therefore, the valve was removed . - ~ ~ ~ ., ... 
Friday, June 28 and returned to Rocketdyne for corrective action. The 
valve s':tould ~e ret~T~ned t Oo KSC for installation on Wednesday, Juiy J, 
without schedule impact .. if the leakage is th~ result of contamination 
tr~pped between the valve poppet and seat as suspected. ~ 



NOTES ~ /1/68 CONSTAN 

Noth ing o f ~ pecial significance. 



NOTES - 7/1/68 - EVANS 

1. Reply to the MSF Safety Survey Report. A reply to the report 
of the Safety Survey conducted by the Manned Space Flight Safety Office 
on May 7 .. 8 at MSFC has been directed to Dr. Mueller. This reply 
was staffed primarily by R&DO and the 10 Safety Office. Copies of 
the reply have been given to Messrs. Gorman~ Weidner and General 
O'Connor as well as each of the Safety Board MeITlbers i and it was 
recommended to the recipients that positive efforts should be made to 
follow ... up the corrective actions which are indicated in the report. V 

2. NASA Hazards Identification Comm.ittee (NHIC) 

The third meeting of the NHIC is scheduled to be held at NASA Headquarters 
on July 1. The primary mis sion of this committee is to identify haza rdous 
conditions for which NASA should have Safe.ty Standard~._ It is compo s ed 
of sub~committees including: 

1. Crew and manned mis sions 
2. Hardware Systems 
3. Unmanned mission and launch operations 
4. Industrial and facility 
5. Transportation and storage 
6. Research and development 
7. Public safety 
8. Aviation 
9. Environmental 

Dr. Mrazek is Chairman of the overall committee. / 

3. MSFC Safety Director 

Mr. Murphy assumes Safety activities on a full tim.e basis as of today. 
His office is located on the 6th £loor i building 4200 i Room. 6l2F>A • ./ 

4. Safety Board Meeting No. 19 

The MSFC Safety Board conducted its 19th meeting on Friday, June 28. 
One item. was a review of the findings of the recent Safety/Fire Inspection 

by four (4) teams. Many housekeeping and fire regulation violations as 
well as violation of safety standards of a more serious nature were recorded. 
A report is being prepared and will be followed for corrective action. This 
safety and fire ins p ecti on was esta blished in follo w .. up to the MSFC Safet y 
Survey 0 :, May 7",8. " . • . 



NOTES 7-1-68 Fellows 

Negative report. 



NOTES 7/1/68 GEISSLER 

1. Possible Inpact en AS-503 ~lission Plannin¥: M R&DO /IO rr.eeting was 
held on 6-26-68 , to discuss ..J?..C2.~s).~bl~_ . .i.rr-P~S:,!;.§._Qn., _i;.h_~ . AS-?OU.~.~~~_<?n" as a 

/ result of f,:SC i mplement inc a ne',' require!~ent to fly theU1 cabin fl.tmosphere 
_'!~~b.JQO~;. nLt+gg~n~.,d~i.!l.e b~ost , and then evacuak"'''th'~ L~r~'d-~;pres~'~~iZe -. 
,the ._cr~w , .. c.gpJlP-r~F',ent witt pure" oxyp-en inr 

e~arth' orhit~ -. This pro'C"edure v,iil ··
a 

Z~~~.~~~!.rISQ. ~.~d~~} ?I1;~l~ !:,~~~~~:.~._. i_~ ,j; ~~ .. ~-'H.~} ude :!J l'!'~}i~.~J an d wi 11 thus 
delav Ll:I extraction to such an extent th at S-IVB second burn cannot be , _ __ -- ..... ""-_____ ... _ -_.__ _ ........ -....-----'"'-... ----.... =-__ .~'t ••• , __ ........ _ . • _ ... -- , ...... ~ ... ~ ... --........ " . .... .... " ... ...--~.--. '-'- - .... , ... - --...- - - • • _... ... ...... ' • • '.','-,. •• n.oo _ ...... 

accoffi!21i_shed at the time plannecl.. Four possible solutions to the problem 
~- --_ ..... " ...... '.......... ~ ...... ~. '01'_ '''' ," ... _ .. _ .•.. _ . .-

are being considered: a . Ast r. ~SC to corr,press their act i vi ties in eartlJ. 
orbit so that the ULr.epressurization ~~b~-'-acconmlished vrithout ir.m&.cting 

_____ --.--- . -~- -~ - .-.' .-. --"'_ ••• -.-- _ •• ~._._ •• ~ •• __ ,~~ ___ '.~ ...... , ·M • • •••• ~ ... __ ....... _._ '.. ... 

... th~_~I~~, for __ S:I~B .. ~~c~:md.. ?~r~! It is felt that J1SC will be r~l1dc:.tant to 
ao this since crew sinulations have not been comnletea . b . r'~8.ke the nre
sent )\8-503 ccnUn~ency nlission , the nril.'.e mission . This YTOuld-e'limi;~te the 

-pre;~nt secon-a 8-IVB burn; "but"vould ' leave' the" fh:G'd burn (to e;~a;;; ) in the 
J!l.iJi.?j.on pian . o~~ ~~j or-.J, V--~bj e-ct i Ve., \·[o~uld ,_1?~,_·l-9.s.t~- L e ., to demonstrate .. -
'restart capability after a minimtI:1 coast :geriod of 80 minutes .-- c. Leave 
' the 'prime ' mission ple.n 9-EJ .it is present+y; ' but 'delay the second and third 
S-IVB--burns for one additiona.l "o'rbi·t': ·· .. This Houfd '-result in the third burn 
~~(f propellant dump,.·beinB conduct'ed~ well after tJ:1e., fUaranteed lifetime of 
-;.P.ff~'S::J'yB . st,ag~.~ . In addit-iori;the' f.i~~kl!)-g- capa.bility "for this mis·sian is 
degraded . 'Ihis is being investigated by R-AERO . d . COT!'.pletely redesi gn 
:t"he miss ion. Some of these alternatives if required , may have a simi: .. : 
r'icant" impact on our Iilission :9lanninp; and even re.sul t ~rn -a 'slippage in the 
present launch schedule . P. subse(lUent meeting w"ill be held 7/2/68 . \ r" ' -
~.--. . -.. -.' -

2 . StetU8 of Un:':"2::ned Rendezvous /1Vl.P : To date the c~?:"bilitY., Qf the S-:IVB 
stage to perform UIllT,e..nned rencezvous using tHO mainst ae::e burns and the 

[ .€.:__ ~c.urr~~t engine remains unattractive fron a ;e'rform~nce ' aspect . j.h~;..g:1..~.:£~~~ 
, ) CcJn p_erforn . the ScrJ:.e . r.'.isstq~~~~ :troJil·'J .standerd l aunch vehi.cle c.eli verin g ....,. 

P.a(~lk ]"49.9 .1.£§.~~,££:¥.1g~d._than the above a ·ssu::J.ing a' 'relati vely efficient re'n-
k~~"~, dezvous technique a.'1d 2 shipsets (tankage tUlits) of p ropella.nt . The~_~.~z:e.st 

<J II.!:.ssel}.:t~;-P1B using . tl~esarre techniC!ue 2nd the \1A99~."c .~"11 ~~l.iver 1400 lbs . 
~t..r IM.-o-~. ..§.Q5?ye .the . t.vro burn S- IV3 . PZ:VE IJaborr1.tory estimates that the h TO burn 
dvioRl'..tt!-'{. I penalty to the S-IVB stage coul e. be reduced by 2000 Ibs ., but this in:prove -
b l.~ ; ment VToule. ~t be sufficient J":9_. qf':fset_. increased costs and 10i<ler reliability . 
tI, " ~ I On this basis , the a:9propriate e..ction vould be to ~~?J1?;~n the~ tT"T9. .1?~:rF-
h~ I /t.t-u../..!,.e,~~~~q~e un~,ess an id~ing e~gine, i ~ ,2:vai18,'t:)1~ , evaluate S- IVR fitted 'tTi th 
JJi ~~-IYl the HACS to accor:l)1ish rendezvous , -'nnd pursue adding fonrard firing thrusters 

\,.: to the HACS to e,cc()LlplislJ. retro gr8.de firin(7 vi thout losing r adar lod: . 
NI,.',.A~c-..- Supple l.lentar:r tasl:s 1Toulc:. be to determine the c.esirD.bility of usin e: S- :!:VB 

. t'Vt'w~ , as descril:ec. c::.'bove ",itl, a L~' r; P-;''' as c::. bac::up te· 2.chiove !":ighest reli(~b i1i :,:; 

~
/' I a-nd l' v "'t' ·n .... ." "'n l· " '''''''O\"-=-C.' er'. ~ ~'c> /ct~<,·c .:Jo'-'-;rn c "''"\',' ,le of' r~·'~ · l';z;Y" .c- " ,..;""" -t\~) , .J., n e", l[ <... v_ CL ' --l'- c: L" C~J..~.:J '-" c.: . l :'~"'- L ~.~,,",,,,- _. ",_, .1. ~L1t:.: a "' - ,~, • . t.. ! ific< .... '.lt portion of t~'.e eeOC 1b fli ":lt t:ecbmic c: ~).c:.vC'.ntClge of t'r-te t.,;o burn over 

tr) i an' sine-le burrc :-:1o(;e . ,:":" 2 'n ron osE d T:1Cl'2 ef:nicier. t r enc!'e zvous technique is 
.jk:~w i th~ Hvbric. ;::table O~b-{t' ~e~h'~i~'ue -":;i-;{ch '\,joul ~ req~i're' tlie' 'leunch v2Licle 
1.;.4~ ;~'to-·D.chiev~ the s <:',; _e orc,it 50 n . i.: ~ in . front c f the tar[et . ':he ren dezvous is 
~ ~ accoi:.pIlshed b~ ' 't'iO 's'uccessi ve ~ha,sir.. ~ ellipse' s , the first of vhich .:auld 

"3. I account for in-flight ' d ispe:('dons Rnei' jlc.ce 'the L; !/ :.T~'i within 20 n . T:l . of the 
t'ctt.~.{, mrs. Per::or:':211ce 0 :' tl:e recOI.rr::Emced tas:~ :: voule. pern:it eva1uaticn of the 
I{\.t_ extrerr.es of pcri'or,:tar,ce , reliabili t:; , 2r.d cost , tlnd \{ould allow for sor::e 
J~\. dela.y in rwJdng n final choice ac.sed upon the e.:9:propriate ',~ei [.:1ltin f, of these 
(f.A~I>,,·tL I f2,ctors in the sel e ction . 
'\J IIJ~~"'''J f A I 

;..B 



NOTES 7/1/68 IlAEUSSEiU,lANN 

1. J\T ~I Items of Discllssion \',lith NASA lIeadquarters. The following An'l 
subjects Here discussed at NASA lleaciquarters on June 27/28. V -

tl. IbTvard Colle~e Ohservatory AT~I EXT1erimcnt. Dr. Reeves of IICO 
tn'c riQFI tQJ to ;,,;/\1~A I!g i~dqu,'1 toto:r~ "l iJrs . r,!ur.:1l1o r7 ;~aURlg * ~ir . ~, lathC\.,rs and 
others) in formation on the ~1~a!!.J~~_, ~rom tl~~,_ ~IC~ ".q~ , ~x!1eri, ment back to , 
JlCO "A". ~!SFC presented the Knr impacts for this ' change. NASA IIcad
ql~'cTs decisions Here to t .e.Tll).inatc_t .h9 efforts on the 11CO "e" experi
ment and ~,1SFC should proceed ,6th the establishment of the "detDils of 

tFiC-'j\Tr,! to the IIca "1\;' C)':T,eriment interrace . ~L\l]1E;!rican Science and 
Engineering I.;as the designer/fabricator for Bca "C". Ball Brothers 
'will be the designer/fabricator for IICO "A". NASA lIeadquarters also 
-expressed SOr.1e c~nc c rn about !i~Q J? eing able , to properly staff as 
required for ilC9 "A" sche dule. A decision ''''as made to , stoTl efforts on 

.. Jhe HCO "B" experlrr:cnt Hhich 'was in an early state of definition ' ror 
the next 1\Tl\1 solar experimcnt. V " 

b. Dr. r·luellcr raised the question about the n.ced for testing of 
the AT~I fine sun sensor with a solar simulator. We have recognized 
tTH!-~nlOitcomings of thc type of testing since these tests \."il1 'not con
clusively prove the accuracy. Dr. ~leullerts main objective Has of (i 

5-8~.Lsaving aspect (three simulators would cost approxir.wtely $80,000 
with some degrce of uncertainty how good the simulator would be). 
Further evaluation will be r.1ade on this subject. (NOTE: The prototype 
of the fine sun sensor \\las delivered today anu in-house testing will 
proceed.) V~ 

c. AT~,! Star Tracker. ~lSrC presente(l the .star trac;.~~r~_§,our:ce, _ 
Evaluation 30arci finuings ., and the resul ts were--~nerally accepted. A 

'ifna l 'lleadciu-arters decision is still pending as ' to--whether-:,1SFC 'can 
proceed or whether :VIr. I'lebb \vill have to make the source selection. 
The implication \'/as that ~lr . Ncbb would not have to be involved. ~ 

d. AT~,I Digital Cor.muter. ' ~1SFC also presented the digital cor:muter 
Source Evaluation Board findings on June 28 with results similar to 
those stated above on the star tracker. However, NASA Headquarters wants 
a re-evaluation on the use of the LH computer for ATr·1 in vie,,,, of the fact 
that ~ 'ISFC may be now responsible for the LM and the computer software. ~ 

• 
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NOTES 7/1/68 HEIMI3URG '\,1 I 

I, , 1 " !' , : , 
1. F -1 Enq i ne (POGO TESTS) Test FW-086 ,was conduc t ed O,n the .ylc;s t Area 

' F-I Test Stand on June 25, 1968 with F-I engine SIN :F-2009-1 'l for a 
mainstage duration 'of 104 seconds. Primary purpose p l'f this 'test was to 
evaluate the LOX prevalve accumulator POGO fix. ; Tests F\.J-037 I throu'gh 
FW-090 were conducted on June 28, 1968. Data' from U\ese te'st's ~re being 

, evaluated V , ! , 
, 2. F -I TURBO PUMP POGO TESTS Fou r tes ts we re conduc ted I as t , li.Jeek., Fir 5 t 

tes t wa s run on 6/25 and cons is ted of a 120 second fir i ng 'N Lth .,l ox .suct.ion_ 
-1Jn_e __ puLs ins, (2 to 22 cps). Th is was a pase-l i ne1:e~ ~: at 110 ;'p s i a lox 
pump inlet press wit~out ' ~el ium injectio~. ' Seco~d ' an~ third tests were 
conducted on 6/28 using the lox pump discharge 1 ine pu lse r \'/ith pu mp inlet 
pressures of 110 psia and 130 psia resp ectively , Pulsing frequency : y./as 
varied from 1 to 17 cps with hel ium injection (0.02 # /5e.:) i nto the 
prevalve cavity. Test number four was conducted on 6/29 usin ~ upstream 
pulsing (8 to 20 cps) with hel ium injection into the suction I i~ e at 0.05 
#/sec for the first part of the test and hel ium injec t ion in t o the pre
valve cavity at 0.025 #/s~c for the last part of the tes t . Th ese tests 
satisfy the P&VE Lab data requirements ' for the ,JulY 15 decision on POGO 
Fix. Turbopump testing will be suspended until approxima t ely July 13 to 
accompl ish static tests on S-IB-12. \~ 

3. 5-1 I STRUCTURAL TEST PROGRAM The Phase I IA test has bee n re -scheduled 
by R - P&VE for Ju I y 3, 1968. R- P&VE has exp ressed 'conf i den ee tha t t he i r 
instrumentation problem can be resolved and r eady by t he above da t e l _ 
Eighteen per cent of their instrumentation is presently de fec t1ive . V 
4. ACCESS AR M (#9) TESTING Participated in a meet ing betwcenKSC , ' 

, (Middelton, Preston, and Buchanan) and Boeing (Nelson ~ Cully, Driggers) 
concerning Boeing swing arm activities here at Huntsvill e a nd caus e ~ for 
SCheduTe-'s I r ppages . Also d r scus sed s 1 i ppages on Ann ' 9 ha"rd\·ra r2. and , the 
1 a c k 0 ~ commo n . sen se _~€:.1l9 1. f}~ e ~ J D g_ whe .n-"p r601:E!'rfis, ~a 'r I ~'~~'~ :. r~S'Ccncr-rec'ognT z e 
the-'"n eecr"'T6r ' a ' 'full time engineering manager in-" Hun t sville , an~ olan to 

",. • ! , ~- ... .... -

~J:1L. __ ~]J~n_,~a5_k, ~on_J_Dy_ . _~»e waS here during the bul k of Flows 2 and 3 
' s\",ing arm test activities. V , , : 
15., S-iV8 (M5FC) Since J~ne 12, 1968, four tests have been run Dn the 
newly designed ASI assembly (rigid Lines) for a total

l 
of 1035.5 seconds. 

On June 12 two tests for 399.7 and 200.0 seconds; On June l ~ a t es t was 
planned for 400.0 seconds, however it was cut off at 42.8 seconds due to 
a cryogenic leak at the fuel injector pressure pickup line whi~h , ha d been 
inadvertantly left disconnected. On June 26 a duratioh tes t of 393 ' 
seconds \",as run. All test objectives in this series If Jere, me:t , anc\ t ~e / 
operation and performance of the engine and ~tage s~stem s w~re sat~~fac tory.~ 
6. $-IB (MSFC) ,The S-18-12 propellant loading test iis sch e'c1 ul ed f or 
Ju 1 y 3, 1968. V ' : ,'I' 

7. APOLLO TELESCOPE MOUNT Component tests I."h i ch h,ave bc g'..ltl or\ th e cha i n 
drlve ass embly resulted in discovery of several desig~ deficie nci e s. 
These problems although rather §mall will del"y testin9 , u' nti fl ,~ n10d jfi ,catio ns 
can be made to this assembly. V .", . ,: 1 1 ' 

8. MODERATE DEPTH LUNAR DRILL Northrop cODtract was ' ~ i g 'ned : as, bf june 24 , 
1968. Westinghouse contract is scheduled to be signed on July : 28 , 1968 . V 

" 



NOTES 7-1-68 HOELZER 

NEGATIVE REPORT. 



NOTES 7-1-E:8 James 

15"'/7 
l. AS- 503 Flight Program: We have been informally advised that 

~~~_~_ow)~ cons id~rjrls-hav~ng , the LM_p_~..!.g~d ,w i~~ _ nitroge~ a,~._ 
the time of lift-off. The astronauts would then h a ve to change from a 

-nf..t~o'ge~- to. an o~-ygen 2.tmospner~ after boost and prior to Spac"'ecraft -
_".§eparation. We are re-..riewing the impact.s and alternatives which 

include: 
a. The pos s ibility of MSC ~ho r tening the tirn e line by red~cing 

__ t~.~ numb E'l' of 3 ec ondn.ry r e quir e m ents . 
b. Havi ng th e p :r.ima:: y AS- 503 mission c ontain ~y_.oDe ;;lVB 

-E_(3_~_tart (pres ent pla nning is for tw 0 :r es tarts) . . . 
c. Delay o r bital a c tions fo r onp o r1;)it. This w ill require a new 

look at the -telemetry / ground station c ove rage and IU lifctime._e~ten-
'sion to 7 -1/2 hour s. - - -

d . De-v'c loprnent of a c ompl e te new AS- 503 mis sion. (This is of 
yg..y 10'N prob~bility). The first two alternatives do not impac t t he 
flight program d evelopment , whe r eas the last t \"-I O caus e impacts of 
one month and :line months r e spe ctively. V~· 

2 . Ext r;n s i o:1 o f Teleconfer ence Capa bility to MSFC: By direction of 
MSF, speaker telephones hav:.e_be. ~n i :lstalle d in the A pollo Control 
Cente~'-~t " W;8hi~gto~ (Phillips), MSC'~'(~; ) ~-' KSt {Middle-ton) a nd'" 

the Sa-tu~;' V Co~t r ol C_ent~er. T h c s e phones ~;e -~ ~nnec ted" through ~ 
the- g'reen i-i-et\vo-r-k" ( l':hot - lin:e s " th~t con nect Dr . ~...rueller, a!1d other 

key officiaL3 at MSF 1 1.1SC, KSC , and M.SFC); ther efor e, we now have 
a s ecure t elcr. onfere~ce system. avail .. ?-1Jl~-!.. General Philiip's has also 

authoriz"e d e~t eTt~i ;n-s of the Boeing (TIE c ontract ) Long Distan~e_ 
Xe!"ox (LDX ) syste m i~1:0 each of t he thre c~ Cente:o s . This is the equip

'., ment that p~ rmits the rapid and high qU:1.1ity transmis sion of c harts 
and other data that are us l~ d in the teleconferenc es. The LDX e quip -
ment w:ll b e at MSFC by J 'uly 5, and is to be ope! ational by Aug ust 1. V / 

3. Satur n V SEace Vehic l e St ruc tu r al A s s e ssrner.t: We (Satu rn V and 
P&VE) h a v e Inet with MSF and Boein g TIE represe:1tati v c s to discuss 
the structu:ral a3s e SSmt'.Ylt of th e Satur n V Space Vehide (:reque sted by 
General Phillips). In accordance with ag reem e r.ts r e ached , MSFC will . 
submit a list of critical structural "l e m e nts to e a .:!"l Stage Co~t"r actor ... - . - " 

for a thorough r eview , appropria te M3FC and Boeing TIE pers onnel 
will then visit the contrac to r1s faciliti es and revi ew e a c h critical - - ~ - -"- '. .... 

aspect of the d es ign and .manufactu :-i::1g p r oces s ,L and the r es ults and 
r~'onclusions' w"ill be include d as part of the Space Vehicl e Structural 
A.!_s:.~ ,s~ent Report ~-vr .--.. ---.. 

4. ~.(r;:VSta ge at KSC: The S-II-3 stage was shi pped from MTF 0:1 

June 2"'f; and ar ri ved at KSC on June 27, . four days ahead of schedule. ~ 
r-~, ' -~--." - - ... " "'- . ., _.-: ... _. -.' "' 



NOTES 7/1/68 JOHNSON 

NASA Sterilization Technology Seminar. The N~§~ ~teriliz~ti.on T~ch_:q.ology _ 
/ Seminar was conducted at Kennedy Space Center, June 10-13, 1968. MSFC 

'h;3.d assisted Mr. Larry Hall of Headquarters in formulating the ~g~nda and 
planning for the Seminar. The consensus was that the sessions had been 
both interesting and extremely worthwhile. It is tentatively planned that the 
next 'session will be held at MSFC and that Mr . Fred Beyerle of the ME Lab . 
will serve as the individua{;~ spo~sible for Teadi~g preparations for the next 
~-~-s. "s1on. No date has been established. NASA's Planetary Quarantine 
Advisory Committee (PQAC) met during the time of the Seminar. Dr. Roy 
Cameron, JPL, gave a very interesting presentation of the expeditfon which 
he recently lead to ~_~tartica collecting s9il samples and conducting investi
gations on the conditions affecting life .forms. V 

Preliminary Desig n Review. Preliminary Design Reviews for the Electron 
Beam Welding and Tube J oining- Experiments were conducted on June 26. 
-Twenty-five open action items resulted. These con·cerned principally 
procedures and specifications for the KSC activities, safety precautions in 
connection with action operations and actions to clarify documentation and 
integration requirements. This was the first experiment PDR conducted by 
MSFC and, as such, was primarily a learning experience. The most fre
quent complaint concerned the lack of preparation time because of late 
distribution of review material. Otherwise, the P DR was quite satisfactory 
and probably provides a good basis for conductin"g future reviews of other 
experiments. v "'" 

Bi-Monthly Experiment Status Review. The first Bi-Monthly Status Review 
of Experiments under development at MSFC was conducted by members of 
the Headquarters AAP Office. A brief summary of the material presented 
is in publication and a copy will be provided to you. In general, the review 
went quite well; however, it is questionable at this point whether benefit 

~-gained frorrt such a formal review adequately compensates for the . tim~ __ sp~nt 
~ i:ri preparation. The value of such reviews on a bi-monthly basis is certai:qly' ,- . -- -- - .. -.--- -
questionable. v / 

... - - .. ...,.- .... '" .. ~ .. - -. 



NOTES 7-1-68 KUERS 

1 • Review of Apollo Manufacturing Cost Proposals: At the request of 
Mr. W. Gray I Apollo NASA Resident Manager I the ME Laboratory is 

. ...iurnishing. temporary addition,al sup2or~_~_~ ,NA.~ .. ~owney to,review co.st 
~e_stimates on change proposals._ Two manufacturing planners from the 

Planning and Tool Engineering Division have a.1r~ady reviewed the 
manufacturing portion of 15 propes als I valued in excess of $1. 5M. 
~ . 

They are presently involved in the review of proposals totalling over 
--'IT'Q~OM: . :·~Recommendations bymanufa;turi~ng -engineering personnel on" 

the first 15 proposals could amount to sizable savings after final negotia
tions. The total potential savings on the re'maining work package will 
be appreCiably higher. ~ 

2. Damper Arm Systems: We are still performing work on these 
systems in support of the Qualification Test Program. Further I during 
this week alone I we shipped to KSC over 50 line items for modification 
kits. 'v 

" 

3. Experiments Preliminary Design Review: The PDR for the R-ME 
ori<;1inated space experiments M -493, Electron Beam Space Welding 
Gun, and M -492, Space Exothermic Brazing Experiment I was held 
June 26 at MSFC. The review team was made 'up of members from 
Headquarters, MSC, KSC, R-P&VE, R-QUAL, R-ASTR, andR-ME. This 
was the first experiments PDR held by NASA • . The PDR was beneficial 

~ and (a) fir~ly -e stablished 10 and th~ AAP Office as experiments manageme~t I 
(b) established formal communication between all segments involved with 
accompanying responsibility, (c) gave further and definite direction to 
the prinCipal investigator and team (there were 24 action items), and 
(d) established a precedence and provided experience in preparation and 
conduct of an experiments PDR. V ' 

4. Demonstration for U. S. Maritime Commission: Magnetomotive, 
.forming equipment and techniques were demonstrated by our personnel 
at Avondale Shipyard, New Orleans I La. ApprOXimately 50 supervisory 
and managerial personnel from the Navy and various shipyards witnessed 
the demonstrations. Lively question and answer sessions followed.. This 
demonstration was made at the request of the U. S. Maritime Commission.v 
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NO'rES 7- 1-68 LUCAS 

1. POGO: The analyt ical updated 1'-1 .;:.n&.Ln~ __ tr:ai]..§.f~_r.._.(u.nc~AQ.p_~," have been 
J:~ce.ive(t from Rocketdyne. The ~Elj..!.1.!ci_e_Qr_galn. is apl'r<?xim~t:~)y 10.% .. , 

.$!.e~ter t.h.,an ._J:o,e ,,?:alues . p_r § s en~.!y ';ls..ed,:. The change in stability margin 
will b~ determine d as soon as the revi s e d values can be incorporated i nto 
the vehicle stability program. Thi.s_ chang -= in tn.nsf :o r function :l.S ~p- .. th~ 
direction of l e ss vehicle sta b:!.1i. ty marg in. The p lan:J.ed t .~sting program 
is ~n 'sche-dul e 'and nothing has c.avE:lop~d that inciica t ·e s that we will not 
be able to make a de cision on 8. fix by 7-15 - 68. Pr,:;1iminary CCSD stabi lity 
results show AS-205 to be st ab1..<"; throughout flight tim?, (gain margin of 
5 dB or greater).~ 
2 . S-11- ll COMMON BULKHEAD: lIltraso:d c :!.nspe cU.0n -:,f th;;; S-11-11 common 
bulkhead has r2vealed numerous~i~g:;··~3.?b·;Tcd.' ·;.;;cl:i cati~~s. NC;i:-Eil'-Affi:.=rican - ~ 
~.-. - • .:-'-"""' - _ .... }O .•.• - - ................. _,..,...., ••• ""' ....... __ .,_ .• ~ ._ ,~"""" _".~ ,..... ._. ..,..-~.J' ._. _ .. 

Rockwell (NR) has made some spe c i al tensile ·t .:.; sts and recommends that the 
bulkhead be accepted "as is." We are: invest ig;z.t:i.:1g the cop-di t i on. This 

is th~ ~~n(f2~:?~,~.E..~.lk~.:~.-'!.~1E...!. E2~, .,~h~-..~ , ha.s" ~~d __ majc:r" I::,::~1?~~m~ .. and 
seems to indi.ca te a Ac t eriorat:.on in worl<'..m:~nshi.p; R-QUAL :'s surveying the 

• • _ ",>~~"""'1'7 ........... _ ...... _....-.. .." .......... ~.~_,...,-...... .::..:..._ .... __ ... ...::._~ .. , .... ............ ~-:...--_. _____ • _ _ 

s1tuat1on . 
3. S-1I MATERIAL: Several weeks ago NR/SD rrapQrted a.~a~!Iling stre ss 
corros i on data on Reynolds alum~num pu=chas~d against the MB0170-063 
;ateri"a-i~specificatio:1.1'his material d.id,not m(~et the 063 spe cif:.caEi,on 
and was qualified to the r.orJ.:al M.:'30170-021 sp7;Cifi"c-ad.c~1. - and ' used in' S-iI -9 
and S-1I- lO. On hwestiga.tio-::l, W~ L~ar;:p, d o f many di. spar~ t ie s :'n the _ t e~J

ing t echniqu8, the t e st fixtures, ;md th.;; testmater:1.al :· . Although NR/SD 
'di(i'ncii 'agree witn our analys-is , both We and---fhiy·-re.r:ested the material. 
Neithe r organization "t\Tas able to dupUc:E.t '" th :; 2: :arli'=r data. NR/S.P..Jl=!l3_., 
now con~,~~~t:.._~here_i s I.:''.2 •.. PI9.0!I'!'J\, a .~,::,~clu si7: TA'~,~ch W2 "S\.lgg :.; ~_~ed.,.~ 
severaT ~1:::eK s ago and with whi ch WI~ s t:!.ll agrG:-~ . V 

-4: ... i.fORKSHOP A-:;:'TT':UDE CON-:;:'ROL ' SY STr.:~1]WACS)' : ~h;' Prelim:2'2ary Re .).uire.me n ts 
Revie·,..,. (PRR) was he.ld at MS.r.:C; JU:1e 25, 26 , 1968. Apprcx:i.:nl" t::::1y 130 NASA 
and contractor r e presentat ives attended the t e chnical br~e~ing s the first 
day. Tl::e senior NASA Hcad1ua :-t .~ rs r 2pr 3S<2ntative wa s Phil CiJlb.-:, r::son. 
The Se:lior Board will me~ t on 7-9-68 fuV£lnal cli. spo s itio::1 o f R2Vi'~w lt~m 
Discrepancie s generated during the PRR. 
5. E7A AD HOC WORKING G-RCr..'P M3:5:'i'ING: L~, t thl.>' s l~ corld. ;:n8e t :"ng h~ 10. at MSFC 
on 6- 27-68, an intercenter desig:1 t eam (MSC & M3I'C) u:ldl~ ::- FEN!:: chairmanship 
was establishe d. Th i s tea:n lAri,l1 dir:ct th~~ .. pr:?J.J,mir!::::.r_y.4 ,.~ s:'.gn._Qf .the .. b3.se..
line manual fixed ;a:il'-syst'em--for--'both · a.'~tr o:,~aut tnmslatio!:l. and film trans-
f~~~'-An- EVA concept s ,~ lec't:lon oi--t he pr,~ f '2. rr cd. automated mc~hani'ca (-;ystem -
is scheduled for the n~xt meeting on 7-18-68, if it i s conclud~d that an 
automatic syst;m is required. /" 'l'he cons:'de~atro:is should. b '2 completed prior 
to the PDR in mid-August. V . 
6. S-IVB FOR~'lARD SKIR':!.' SHEI,l S".2ABI1r~';: MSC ano, L:\'~ CL,?nglcy) E :p oTte-! ly 
were conc=rne d about the sh~ll stability 0 f the S~-":3 fo~ward ski'!:'t and the 
immediate structure ab~'ve. Dr. Fulton o f La:r.gley state s that h e has ad.cquate 
definition of the S-IV:B stage now a nd that ;:1') s ,~ r iou3 S-I'lB prob~:!!l __ .~xists.. 
prese, 11,t l,y , he is ~Ec.t=!':.~Eat~E.g"" 0.:' .>he L:}1 .. A?"apb~r ~.( S4,,\ :,,,_a, :r§AI~M:,?Jysi.§_~L 
related to the AS-S02 anomalieS. V 

-1':-' MSC'--RESEARCH CONri'RAC:!::- 'Dr .'--COST!..;: 11 of ~~AR1'1.CO r-::ports that h i s company 
has been avlard2d a contract fr om MSC to ..4'~Y'~).?'R ,. a DJu-flammab l l-;! adhes:!.v~ . 
The work is to be based on the r<;sults)f ou~ c .. ):" tra~t 1AS8-Il068 -w-:.t11-
NARMCO for dev"2lopm2nt of a LOX c 0mpatioh~ zdh2siv>'!.Y 

Ed Buckbee
Translations
Roy Godfrey I.O. What do you suggest? B




NOTES 7/1/68 MAUS 

NOTHING OF SIGNIFICANCE TO REPORT 



NOTES 7/1/68 RICHARD 

. AS-503 Problem: MSC has decide~ to pressurize the LM ~HL 
~g,~s.,, ?~he:' , ~han oxygen (probably riigrogen) fo~ boost flight.~ 
This requires repressurization in earth orbit prior to LV /SC 
separation in order to have an oxygen environment for crew 

. entry to connect the S-IVB/LM separation pyrotechnics, check 
LM/CStv1 latch-up, etc. We have received word from MSC 
(Mr. Low to Col. James) that this activity impacts the present 
orbital time line and have been asked to determine y;hat we can 
(or must) do in order to accommodate it. 

A meeting was held on 6/26/68 and f~ur possible alternatives 
were discussed. These are br~efly summarized as follows: 

a. MSC shorten the crew tin'leline of activities. If ·T&D 
was started as soon as possible after the first darkness pass 
and completed before Hawaii, the LV inhibit could be removed 
via ground command from Hawaii and the L/V mission could 
,coptinue a s pre sently. plan'ned. 

b. Utilize the presently defined contingency case (i. e., 
alternate TBSa) as the primary mode. This leaves the L/V 
plaQnirig unchanged but we have only one S-IVB restart. 

c. , Delay the L/V post- separation activities for one 
revolution. The affected areas identified were: (1) software 
impact, (2) telemetry coverage, (3) APS quantity or usage, and 
(4) 10. lifetime (approximately 8 hours). 

Items (3) and (4) appear to be no problem except for the contractual 
aspects of exceeding IU lifetime; however, this would not necessarily 
require a contractor "guarantee" or commitment,· but just agreement 
that it could be done if MSFC assumes responsibility. Item (1) will 
have to be absorbed by the program if this alternative is chosen. We 
are to have answers on item (2) by 7/2/68. 

d . . New mission - changed burn times, timelines, etc. This," 
appearsto be out-of-question for 503 ~ ·-·7-·--

"'-- - ~.-. - ~ -. . __ .. ... _ ..., ___ - -- . ....0.-- . 

Presently the order of desirability for the identified alternatives 
is a, c, b, and d. I have scheduled another meeting for 7/2/6S. 
Mr. Bell, I-V-E, indicated this date will satisfy Col. James response 
time to MSC, and it will also give R&PO labs a little time to further 
checkout various aspects of the above alternatives. I will keep you 
informed of re sults. V- . 



SPEER 7/1/68 

S -II LOX Slow Fill Effe ct on Launch: During the Staff and 
Board Meeting on June 14, the question arose of the~§Jfe_G.t 

~~:!l .LOX_ slC?~ fil~ on ,?ur capability tc? launch_.~~thi.!;l.~a ~~ .. 
lunar launch window. The Boeing math model indicates 

~a f·slow~:,.fill~i~~ s':!..i.i.~~.\n .a pp~ox~~a ~.~ ~y_. ~ , ?,% .. !_~~?E!.~_o.~. ~n _ .. 
Launch Vehicle Avai1?-bility (L VA) to launch in a single three 
~~...-"'--n .......... , _~. -I".... " .~" . . 
hour window, and a 5% reduction in ' L , rA Afor a three window " 
~---,_ ."1po_ .... .u_s-.' "\P ...... ;\ '';~'''.' ~' ,_' 1'... • .. '" • w... " ~ _~ 

laE~~,~ 0ppo~.rj:uni~y . .... The primary oy-_~_:~~ional .a~y~nt~,~~e of the 
fast-fill appears to be saving an hour of launch crew time. 
As-s~u'ming that the current constraint limiting' the primarY. 
launch crew to a 12 consecutive hour work shift prior to 
liftoff is ll1aintained, the total am.ount of count tim~ after .. . - ..... --- .~-

beginning cry.o_ 1.oa.~ing is liITlited. Lengthening the nominal 
count"ii"~~ " b 'y S -II slow" fill then reduce s th'e hold till1e ,....-.-___ .~---- ...... - ... -11-·_' .... __ ... . ." __ . .... .,.. '. , '"'= 

available for correction of problems encountered late in the 
~count"7' ~"'. » -~ • • , •. , • ,.,. "." .. , 



NOTES 7 -1- 68 Stuhlinger 

1. STABILIZED PLATFORM FOR EMR-TYPE EXPERIMENTS: Dr. Roman 
and other OSSA representatives met with Principal Investigators of the UV 

_experiments for the EMR platforz:n and with members of ASTR and SSL to 
review the progress of platform design and development. OSSA members 
commented very favorably on MSFC '5 work. \,.;----

2. NUCLEAR ENGINE TEST: Members of SSL attended a firing test of the 
Phoebus 2A nuclear engine in Nevada. Preliminary analysis indicated a 
successful experiment with a running time of 15 minutes, power level of 
4.200 megawatts, and a thrust level of 220,000 pounds. ' .. 

3. NEUTRON ALBEDO EXPERIMENT: Members of Oak Ridge National 
Laboratory and SSL jointly checked out the detectors and instrumentation for 
the neutron albedo experiment. Tests run in the altitude simulation chamber 
at MSFC have uncovered some troubles in the circuitry. These will be worked 
on further at ORNL, and the equipment will be returned to MSFC the week of 
July 1. After a satisfactory checkout, the complete expe riment will be taken 
to Palestine, Texas for a balloon flight. Ambrose Byrd and Wally Parker, 
SSL, are working closely with the ORNL people and will oversee the balloon 
experiment. v/ 
4. SOLAR PHYSICS SUBCOMMITTEE MEETING: Gary Arnett, SSL-T, 
attended this meeting ea:rlier in June. Concern about the continued slippage 
of the ATM launch date prompted the Subcommittee to draft a resolution which 

r . ~ 
encourages NASA to look at alternate ATM conc epts (i. e., decoup-led mode, 

, - ---~ .. '. 
etc.) to enhance the probability of a 1971 launch date. The mission duration ' 

,..-.. -
was not specifically mentioned- in the recommendation, but Subcommittee -
members felt that anything less than a 28-day mission could not be accepted. V '" 

5. LOSS OF YOUNG SCIENTISTS: Dr. Ron Merrill. who joined SSL six years - .-.. -- ----- --- --, 
ago and received his Ph. D. two months agq. decided _t~_ le_~ye NASA a.nd_ t<,? joJn 
the staff of Brigham Young University. He specia:iized in thermal physics, 
thermal control, and infranid phys ics-. His reasons for leaving are twofold; 
first. the present job insecurity of young s~~eE:!.ists with few retention points, 
and second-~-- the great difficulties tha-t SSL encounte~s i~ obtaining technicians 
and engineers to ~-upport exp~rimental work-in the laboratory • . ~ - - -. -.. -- - - -

_ ---- '"I 

6. THERMOPHYSICS CONFERENCE: Gerhard Heller chaired the Thermal 
Design Session at the AlA A Thermophysics Conference in Los Angeles last 
week. Heller and Snoddy will help to edit the Thermophysics volume of the 
AIAA Progress Series. based on the Los Angeles Conference. \t"' -



NOTES 7/1/68 TEIR 

CCSD (CHRYSLER) FOLLOW-ON PRODUCTION: Contractual coverage 
for long lead time materials and effort on S-IB stages 213 to 216 (Schedule 
VI of the CCSD con tract) would have expired on June 30, 1968. Following 
a meeting of Mr. Webb with Mr. Finger and General Bogart Friday after!loon, 
Mr. Webb authorized extension of the effort for 30 days with a rnanpowe r 
limit of 205 and fundi~g limit of $560,000. y.lork was to be r est:r i cted 

. pri .~arity to 213 aed 214. Howev~r, because of committed but incomplete 
work with some subcontractors we were able to get this authority t.::xtendc<.l 
to include Vlork on 215 and 216 limited to completion of only that work that 
has been committed to subcontractors or vendors. ~~. 

S-IVB ORBITAL WORKSHOP (OWS) EFFORT: Contractual cOVe rage for 
the OWS which would have expired on June 30, 1968, was extended to 
July 28, 1968, with a funding limit of $1, 600, OOO.V"~ 

FLEX LINES: Reference is made to my notes dated 6/24/68 {copy attached} 
concerning investigation of subject lines to _~e ter!!line ~usceptibility to flow 
ir:~u,ced vibratior:. R-P&VE finaliz ed the criteria for analysio' a!:ld t ,~s tillg 
of metal flex lines on June 27 and by working with the contractors have 

developed a list of flex lines which they recommend be considered candidates 
for tes ting un de r environme ntal flow conditions prior to the SA- 205 mission. 
Tests of all Category I (loss of crew) lines are to be completed prior to the 

SA- 205 Preflight Review with te sting of Category II (los s of mis sion) line s 

being completed prior to the launch of AS-20S. There are no metal fleX 
lines that require testing on the IU or MGSE. ~ 

AS-20S SPACE VEHICLE OSCILLATION STUDY: A dry run of the inforrrl3.tion 
MSFC will present on the above subject at the MSC DCR on J_uly 10 is scheduled 
for 2:00 PM, JulyS, 1968, in Room. 5045, Building 4610. ~ 



NOTES 7/1/68 \VILLIAN1S 

1. Lunar Systems: B. Milwitzky chaired two sub-working group meetings 
on June 20 and 21, 1968, leading to the following assignments for MSFC: 

a. J...unar_Roving Vehicle (LRV) - MSFC was assigned the task of~ 

defining by end of August an LR V capable of being carried by an, ELM 
~~ -~ :1,9.72 - 73 time frame • . Other supporting tasks ' we're al~o assigned.--'· t,-.-

b. ~_~a~. Landing Vehicle (LL V) - MSFC was as signed the definiti~_ 
of an LL V for the Saturn V launch vehicle and for ' the Saturn IB / Centaur 
~_d ' T-III-D/Centaur. Other supporting tasks were also assign~'d. ;, -- -~ 

• 
2. Nuclear Program: NASA Headquarters has requested the ¥SFC results 

(_Q.LtheBOB study be available byM'onday, July~, 1968. Cost of facilities 
to support the nuclear program are being obtained through the MSFC 
Facilities Office and from the SNPO. V'" 

The Eboeb:us_.II-Ahot firing was conducted at NRDS June 26, 1968. The 
. .- --. .- .' "'.-. 

test power level was limited by the temperature of the nozzle clamps 
which reached red line value, as was anticipated from the results of the 
previous low power run. Preliminary indications are that a power level 
of 4360 M\V was achieved (design power is 5000 MW).. It was a full duration 
test, however, and besides the power level limitation, the test appears to 
have been highly successful. Current plans are to conduct a -second test 
-j~iy - ll ~ . 19-68.-'~ -- --' - --'" ---- ' 





• 
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7f2cf~ 
NOTES - 7/8/68 - BALCH 

S ... II~ 5 - Augme!l.ted Spa~k_ Ignition l~ne modifi~C!:tion has now been completed 
on all fi~eengine s. LOX sump screen modificatio~ has been completed, and 

LOX tank is closeq. Static firing was re scheduled from 7/17/68 to 7/23-/68" 
"but ~~ge contractor I; ~urrent wor.~ .. pla~~ call for a-.2i19/ 68 firing date, t--

s-n:-6 - Modification period which was planned for 7/1/68 to 7/18/68 may be 
extended due to __ ~ate delivery of mod kits. Out of ten mod kits required at 
MTF by today, nine do not yet have firm delivery dates. Schedule still calls 
for cryogenic proof pressure test on 8/22/68 and static firing on 9/ ~ .. :/68. V 

S-IC -6 - Decision was made to install POGO-modified LOX prevalve s prior to 
propellant load te st, and propellant load te st has been re scheduled from 

<-7/10/68 to 7/12/68 .- Prevalves to be installed are on site. Static firing is 
_ s_till scheduled for 8/6/68. V 

Emergency Planning - A 15 -hour med.ical ~elf -h,elp. tr~ining prograD:l. was completed 
at MTF on 6/28/68, with 39 NASA, Boeing/ General Electric, and North American 
Rockwell employees participating. The p ,rogram was conducted by representatives 
of the MSFC Office of Emergency Planning, with assistance from the local medical 

department V ~. 
~!Ie q. 
"'" ~~-

))~ ~~ J.,kS 1.«i-<- t1.-/;~!;!-O..aL 
i,kl.-7,jt~ ,i~\. -fl!{t.~\~ (1.;'-;l~~ Sr)-~'-I~L.:a 
':::f, . J! ~ /J_ 

~~~I"tV~ 

Ed Buckbee
Translations



NOTES 7 /8//?,8 , BELEW 
~ Ib-rl.!.> 

CENTERS' PRESENTA TION TO HEADQUAR TERS ON NEW STAR T 
TYPE MODULAR CONCEPT SPACE STA TION: - Presentations were 
made at Headquarters on June 28, by LaRC, MSC, and MSFC, givir.g 
their respective concepts for a modular type space station. 

~aRC recorntnended using the ~ASA /MOI; with the !~<?_:-man _ 
Gemini and the Titan llrC as a booster. They recommended the IBts 

-be droppe,d from the program. The presentati0:l in -ge~eral _did not -
seem to be well received since it offered limited advancement in 

~. ~ -- . . . 
te chnology leading to a full-blown spa ce station and di~_ n?t accoI?pli S,IL 
the objectiv~ of extending manls duration in space since the MOL is _ 
~-- ~ 

designed for only 30 days. 

~SC' s presentation was oriented toward: (I) a S~ type spac~ _ 
station, consis ting of a Command Module or a "big" Gemi:r:i ca psule, 

(2) a m'adule replacement for the Service M~dule containin g o:.r:ly orbit
ing and ' d~orbiting equipment and propellant, and (3) a lc:.!?~~a.~ory IT:t0d-de,_ 
which would be the p,asic station subsystem ,glo..clu1e _<??~t_~ining a lt .. EL~ . 
support equiprnent and suppli~s, could be developed in tt.ree yeaTe: at c. 

- cost of $200M. 

MSFC's presentation wa s for a modular conc~et where E.!ach 
_~odule would have its own life ~upport facilitie"s, cre,w quarters a~ld 
experiment compartments. Each module could operate independe ntly 
'Or several modules could be joined together in ~'pace to 'provide ''; spC:Ct; . . 
station capability_ The module would require an uprated IB 0::' a Saturn 
V vehicle for launch. v - --- -" - " 

or-

LM-A SYSTEMS TECHNICAL W.ANA :;EMENT MEETING: The f i-; .-: :' 

LM-A Systems Technical N~anagement N~ee ting was held at MSC July- Z. 
Grumman and MSC requested infor.matio~ on the ~~P-4 shroGd d,: _~ ll:c:'\" 

~~ttison motor blast effects on the LM, a~~d AAP_--:4 vibratio::6, pa.rti. ~ 
cularly if this environment is <;lifferent from the Apollo LM r;TIVi1' • .)::: :nt:-:' t . 

Grumman presented the deletion in LM-A resuiremo:--r~ t~_i_r :Le ma:r:~_:t- d 

docking capabilities were e1imina ted-a:nd_ if epvironmentaL_~(m_t rol, 
c99ling. and"power were provided iro!ll other parts of the clustt; !' . 
Grumman needs baseline requirements for a dormar.Lt LM to allow 
detailed design and fabrication to commence in keeping with a 1971 
launch date. V 
ATM DIGITAL COMPUTER: Cn June 30, WSFC made a P:::' Eso:::!, ta t ::' /-::,~,

to Headquarters on procurement of A TM Digital Compute!"'. It:i 0 uU::' 
~ . .' 

understanding that the decision was made for MSFC to ~xecute the p :r.o-
. cu_rement p~'yided we I{rst reexamiI'.e the idea of utilizj!1g LM c.ornp':" :e;.': 

for A TM operations. We are writing a letter to Mr. Luskin givir_g a 
- -summation of our reasoning for a separate computer, and plan to g ~} 

ahead and i.mplerne nt a separate computer buy. 1/ 



NOTES 7-8-68 BROWN 

H-I Engine - Reference my notes of 6/24/68 regarding H-l ..:..~light 

worthiness verification testing. 

Static testing has been succes sfull y completed on AS -205 Flight 
Worthiness Verification (FWV) Engine H-7053. This engine has now 
accurnulated 17 starts and 2116 seconds total firing tirne, which 
exceeds the minimum qual life requir ernent of 15 starts and 2025 
seconds. The engine will now be subjected to functional tests and 
checkout followed by a complete teardown to assure that all compon
ents are still in fl i ghtworthy condition. The final H-l Engine FWV 
report will be issued 30 days prior to the flight of AS-205. v .. ·· 
F-I Engine -

POGO - At RETS, installation of an S -IC type prevalve in the 
test stand has been completed and tests are underway. Four tests 
have been conducted to evaluate the prevalve accumulator including 
the effect of helium on engine start, mainstage and shutdown, and 
possible gas generator oscillations. !h.ree tests will be cornpleted 
this week to support the POGO working group meeting on July 11, 1968. 
Following the decis ion on the POGO solution, te!l additional tests will 
be conducted to demonstrate the compatibility of the solution with the 

-F-l engine prior to the scheduled S-IC-6 test on August 6. v·/~ 

Seven turbopump tests have been conducted at MSFC since June 24. 
The objective of these tests was to establish first and second rnodes 
of the natural frequency of the feed system. Results are ~o~sisten~ 

with similar tests previously conducted in -that Y!~t)1 helium injectio n_ 
the first mode natural frequency was reduced trom approximately_. 5 
to approximately ,2._ 5 cps. There were indications of a ~econd mode 
frequency at 12 -14 cps. V 

J-2 Engine - Prev iously, the ASI assemblies for AS-503 had been 
reworked to correct an out-of-fLc~,:~ ess condition of the ASI to dome 
mating surface. As a result of this rework, the ASI recess'ecii ;;-Eb-

]"he dome too far and in~erference has been experienced b etween the 
ASI lines and the dome. Grinding of a relief in the engine domes to 
provide clearance for the lines .is underway. Work has been comple
ted on four engines. Current estimates are that remaining work will 
be cornpleted by July 9. ~· 

A pressure test on the ASI assernbly on the engine in S-IVB-503 indi
cated leakage. Further checking with vacuum showed internal ceramic 
to metal leakage at the tip of the spark plug. The assernbly is in 
process of being replaced with a new one. Grinding of the reliefs in 
the engine dome as described above will be accomplished during 
change -out of the AS!. V 



NOTES 7/8/68 CONSTAN 

Nothing of special significance. 



NOTES - 7/8/68 ... EVANS 

Nothing of significance to report - Safety 



NOTES 7/8/68 FELLOWS 

Nuclear Energy Conference: In mid-June, I .. chaired a session on 
Propulsion Reactor Technology at a combined joint meeting of th~ 

- Ainerican' Nuclear Society and the Canadian Nuc lear Association. The 
meeting, held in Toronto, drew a registration of 750-1000 . . In the 
main, the conference was dominated by the Canadian power industry. 
(For instance, a high official of Ontario Hydro announced at the 
main banquet company plans for the construction of additional nuclear 
power plants.) The quality and depth of material presented during 
the conference certainly showed a maturing nuclear energy industry. 
Most of the papers were concerned with st~te-of-the-art, _ concentrating 
on the physics and math aspects of nuclear energy. There was only 
very limited coverage of nuclear rocket activities. This was possibly 

'a consequence of · the AIAA meeting which was held in Cleveland at 
the same time and which afforded substantially more coverage in the 
nuclear rocket area. 

During the session I chaired, Dr. Glen Graves, a physicist at 
the Los Alamos Scientific Laboratory gave an excelient talk on 
Rover program accomplishments. Dr. Graves has been working on Rover 
for a number of years . . Two of the papers scheduled for presentation 
at my session by Aeroject, Sacramento, personnel, were not given. At 
the last minute,. Nerva Program Office approval was not ' reEeived; a 
question of premature information release may have been involved. 

My overall impression of the conference was that both Canadians 
and Americans are knowledgeable of each other's work. There seems 
to be considerable coordination and cooperation between the nuclear 
scientists and engineers of the two countries. There also appeared 
to be an increased interest in fast breeder reactor development work, 
far more -so than in previous meetings I have attended.~/ 
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~o --------URfc:Nr =- 7/8/68 NOTES GEISSLER 

-~ b l ~ 1. Venting of the S-IVB Hydrogen Tank in Flip.ht: As a result of activities 
.(jill ' { ~· h"" to ,.Y~tiX;L:!:-l1l? s~ructural integrity. of the S -IVB propellant, tank~" , the DCR 
1-:; - Board decided recently to ,!.§!~,'yce: tJle .ullage pressure of the LH2 - tonk by • 
If~~ WC\.S ~4, psi on S-IVB/IB, and by 2 psi on S-IVB/V (see e. g ., Heekly Notes 5/27/68 :? 

"Ot. ~ta'Q:j ~J... Teir t copy attached) . These pressure reductions ~uire ... tl}~Il~i. .. sL T.S , 
fJI- II-\./kq}"') :-" O .~,92±r l~~~sec of, ~:;;~?~~~i!.9t:.~.!1., ~b.r.21;l£.l"}.sut t~2~Ut~t:~ •. ,1) .... :i,JjU:;; 
DcR , I.JL-t:f _'ll:.~!..~;;.sls<i~~~2~.l. b~~~s .o.~~.,Jre!~~~~~u:.~=~,"-~::;,~ 0L, :'.!!;:.::~: ,2r.;~~ 
f'lot ~ ~ "''''',~'::..!}!~,,,,.~~uu:.~D.r~_~ ~~~;§;~~,.,.illJ'::SJ~< 6~r p:-ir-.ary ~oncern lS 't9._,:p:r·even't the 
, :,...t..I~occurrence of a de'tonable hydrogen - alr rruxture In the S-IVE"'tank cluster; 

heat transfer frOM burninr, hydrOGen is our secondary conce"fh. "" Conservati ve 
estimates of the vent flmT dissipation .Tere based on extranolation of a fe\-; 
data points s croun~e d from t he literature. They shci-l tha t 'Ti th flmT rates 
of this lOY! magnitude detonable r:d,xtures stay' a safe distance ~\olay from the". 
S-IB tank cluster. Potential heat transfer increases are presently being ' 
investi gated ; no serious effects a re expected . ~..iu..~1dE-£.L0::m£, ,, 1ll1~...i~_ 

~. ..::.~,¥:2;::~~ , 2-~ . .:t:h _~o~t.Urb_~~~r.:!.rr~~ t ~1 ..... ~!},~t~f-.ti9!},~,.t .. ~ ... ~...12;.0!,_.9-~~~1. BS~J.$~!},t 
r-. .becones :t::8!lcatory . A test prograr:l 15 belng preparec.. 

~~.t.~ . .., '-,,"-,' ... -" ........ ;"~.: .~ -·.···-lr':·, ....... ':TI ' .... ~ .. 

'-..... 2. Saturn V , :~eal 'I'iT'1P T.'" !":pt UD,l te : This subject, recently discussed in 
~the Flight f:e chanics Panel (Fl-:P was reported in lIotes 6/3/68 Geissler (copy 

le~. ~tM') attached). § inc e 0~_1;SC~.lJ.o.s.....b.e.eILt.,ry:iQU_~!..d_to ~et this capabi lity int C?.., 
..,....,.;.,----. the l e.un ch vehicle . In f act, at the last Gui da,~ ce·e.r..cf--l\~'r{6 rman-ce- Sub'pilli-ei " 
14;s .soO~d..1 ' - }!eeti~f,';T:r:-"'f=rar-t (r:SC- T"lirht Operat ions Divis i on) and [~r. ~la~rer (j,l&~ 

: lll(e. i~ I·iission rra...~nln [--!:.:ne'.rysls :'ir~"cn1---~ur2-erl'f1.Y·"re~~u-":2:'s-fediT;t"i"t'SFC pursue . 

~ajq.-t.· ~ ~~lL~ ~b.j.e. ~t M\:LthE~. §"t.~.J'_~ .. :;2~1-~§l, /~"-~~ ~o:\,is,:'"ecru2~. i ,ri-,e.wJ::r. "·.'fC:F.r7;{crs'U1--:"rr-ou~· 
ruU- tl' of the ,X:.~':T_~ll C Oii;?~~e ,.a story ,~_b out th~,J.,f;<\'ill.<;;l;:7'.Y~:i£~.§'~~,~~~a}2;9;~Ul.t:r~YQ.f.. . _ 

II "'" accentl' nr- ne",,·r t- "'l'r-<,.,f'r i y, r e,;, l +i r-r,"--'c.'eto YOT' l· n p. r "'qu; ~o"""'nts "'or v''''r i ""T in ~ In +0 1'1- ~-".=-...... :-~:-~~"..~.~ ~""';:'''~~-w-.~ ... ~~~~ ., ;..~,~ '~.~'~'- ' .... - ."- - - , --- ••. ,..... . .._J.. ~ .• . • : _ 1 .. - . ,C;. ... 

, ~ r eal tu:e th2,t t he 1au..'1ch venL(:!le C L'n f ly , (l. e . , frc:-: cor.tro.L a :c. stt='1.nl2. t:- , 
SN- . .L ~~Jev~oint , etc . ) yith tr.e ne~T tar[~t'~ "anel '·~t'~i.dj' ·s"che c:.{;,ie oll'a:"re·sour'ces i ;:'Cl~_ct 
~91J',n~v~lwJ ofi~~c6~por2tin v ·lhrs" c a)2.b ility i n'to ' the i~unc:1·ve:-, ::"cle . :;'e feel t;:[.t this 
Ils~~ Jt.~.;, subj e ct i s suf:ic::"2~tly in:9ortant to ci';e rt' i;:s.ri~c)'ve~ ",:,(, it . 2.t t::e eXl,e:-:s2 c:' 
Pn;Cl"r~~. ..~tLcr 'D rc~ e ct~ . 

r( :effects 0.:' TTr: st'? c:.cy 03cill:: t: ::;' ~::.ed~s ::'ricr t r:: ~~-:.r; ."'.t tl".e '='i r.:e c :' ".,..' 
~ff~~t.: '\ ~ :'ailure en !'~' - 502 : A r ouch but c C1.serv~ti ','e e sti r:<'.te \-Tas U~ ce of H '.e ~lstS[d:\' 

'Ali t4 It , 

:B 
aero ,':TJ',r:ic 102.('1.s 2t 120 , ~l?/. , . crlcl 133 se cor.c.s fH C::t tire . These 102,[;5 
develCI) bec auS'E; < ar;ac:.ve~se ;ressure o~o.c:fen't is c ~:'e2. -::~c'i ·· d':'e" tc_the . 8,irflo',' , 
ex..'laust Dl~e in·~te~;,~ctro; .-'· · t , sep ar<~te d flo',' ~eE:i on (starting at GT.:"roxit'.&tel:,,
T05, seco~ c.s ) r.nti ' its 'utterid2J'it ~tlE~~~,~j,2,~l:""'1J.:~~lt G.e:ve lc:9s over t te .,~;.~t 
portion .of the vehicle . '='rie uuper lir::i ts of the ir. c·~·c.:.ced bending r..or,ents CUe 

' to th~ unste['.di8.er~dy·nar.:ic fl~w for AS-502 ,~~e:re, ~9:::iut~ ~"·':f.o; : t-l:e.XIj '~t?,t ion 
.~t :f~i c? ~truct~r2.l f :.ilure., ?_CS~,~:C:~~, :' . }he~ ... i~~'lL~.}~~~...1:~~:",.~,~~ .,~~~,~,~ r~~L" 
~~rOCi;c.n e.r:u c l oc.G.s ,)rOCLUcer} oyna!"lc oenelnr' no:::ents ·';; .2.CG He re u..rnt"Dor"r>::t 

~m~~~~~~'~~~~~~~~~:9~:~Yf~1~I:!~i;¥tt~:1:~'~~f~"~~~~~~if;~r~~e~fJl~~.-
. ~p}Tf.(ai~ily by thrus t oscillations , ~u'Cl)..r!~s.,si.Qn,_o:f .. J)OG.9" PDSin.or.:enE. Jvill .~ 

furthe r reduce those "sh;;k 'oscIliat'i'ons . An intensive effort is undenre,y 
~::-: .... ~ - ----.. -....... -.,~.~- .,.--~. , .... " :,-.~,-,-..... - ..... ...... <,. •.• ~,,, ..• ' •. --- ..... "'. 
in ()lll; Laboratory to evaluate' t he couplet lo~git:!-ldi n?,l, I:E;I , POGO induc ed. 
oscillations and the :r:esult C4t 'Q'1l;W'l G_- lq?d~. oD ~he 5LA strucl\.ire ~· A ~re 
det'riITec't'repor't 'of the results of these ''' st-u'di~s 'l 's i'-n' Iirep2:raffcn;' V 

,( 

Ed Buckbee
Translations
URGENT --->Bill Teir This was not brought out in the DCR. Why not? B
[re decision to vent gaseous hydrogen breaks safety ground rules]


Ed Buckbee
Translations
Advance cy to Teir 7-1-68. ng


Ed Buckbee
Translations
SIB? [questioning if S-IVB is S-IB]


Ed Buckbee
Translations
Lee James This sounds like a major add-on to the Sat V requirements list. Has Phillips approved all this? B




NOTES 7-8-68 GRAD 

MPDIFIC@,ION AND VAI,IDArION EVALUATION (MAVE) OF SA-20S/-S03: Reference 
NOTES 6-24-68 GRAU (copy attached). 

a. 10 and this Laboratory are jointly preparingrletters to prim~ . 

contractors for your signature . The letters will direct atten
~~o·nto MAVE ··~nd E::ncourage the primt':s to- :Eirther their effort's. 

h. At the presEnt time there is no indication that launch schedules 
will be. involved. V 

ATTACHMENT: NOTES 6-24-68 GRAD (Dr. von Brann!,:; a.nd Mr. Weidner's 
copies only) 



NOTES 7/8/68 HAElJSSERHANN 

:. J , I 1. Saturn/Apollo 503. ~ R-ASTR-I was asked by ~1SC if they could transmi:t, 
L...U-.t'{~/..!-:' via 10 teleme try, r.lcasurements from the SLA area of AS-S03 with BP-30_ 
b-;:;:'].I.~raylo ad. - The re~ui rc ments are -di fferent from the recent exercise for 
~~ 11' '? AS-S03 manned. ~_proble~_ ~~s... _E~e::i.. !1.g~IJ"..9 !ked , I?.ending _.requ~.~.,~_",J,.h.rough .. 
r,~ I J!!Qg!ilJILsl~ annc.!l.. This wouI'd be t~:,;_,.:~~ r.2.~~~~2.,~,:.:~~: ~~.~~n .~~2· V ,/ 

2. AnI Experiment Coordination ~leeting. The next Exneriment Coordination 
~Iecting wi th the PI's was scheduled f or July 16 an d l ;'( at 'MSC. The 

'"'plans included a tour and discussion of~the Ivlission Control- Ce~ter and 
the related operations. NSC decided last weck agai nst the mission 
operation discussion at thI S-time and, therefore, the meeting l'/i11 be 

: held at MSrC. Items of the agenda include: clusteT configuration, 
timelines--and sequence of operations, tape recorder utilization and 
fine sun sensor operation and test program. Dr. Leinback of ESSA will 
present the ground based support plans for Ant.~ . 

Ed Buckbee
Translations
Lee James Do you know of this? B




NOTES 7/8/68 HEIMBURG 

1. S-II STRUCTURAL TEST STAND The S-II (V7-21) stage structural test, 
Phase _Lt~t-was su_~~essfully accomplis~ed on ' July -S'; 1968: ' -R-Q,-OALcom

-pleted dye-penetrant check of a1 I welds except inside the lox tank on 
July 7, 1968. Phase liB test will be in about 10 days. ~ 

2. F-I ENGINE (POGO TESTS) Work continued on the installation of the 
lox interconnect pulsing system for the West Area F-I Test Stand. The 
first pulsing test is scheduled sometime this week. ~ ...... _. 

3. ACCESS ARM (No.9) TESTING CompJe.t~g ~[IT!Jotatio~ tests with aiding 
and retarding wind environments which completes ' ~ll 'subs~stem tests. 

~System tests start tomorrow with test program completion scheduled the 
first part of August. Testing is progressing satJ ,~t~_t;~ . .<?.r:i.1y although 
we are encountering some -of ' the same problemS- that we have experienced 

_P~~.~~ous!y. These a' re a-ggravating, but ~_~l_~03~I. e '· w ·j'thout major redesign. \I'~--

4. S-IB (MSFC) A propellant load test was performed on July 3, 1968. 
The test was successful and all systems operated as expected. A short 
duration test, SA-55, is scheduled for July 10, 1968. ~ 

5. APOLLO TELESCOPE MOUNT Testing on the chain drive assembly has 
been stopped due to a problem with the test fixture drive mechanism. 
This problem has been discussed with R-ASTR and the test fixture drive 
mechan ism is be i ng mod if i ed . \.,---,,-' 



NOTES 7-8-68 HOELZER 

LOW-COST GRAPHICS COMPUTER TERMINAL: A low-cost graphics 
computer terminal developed under the auspices of the AMTRAN 
project is nearing operational status. The terminal consists of 
a keyboard/scope console and 'an electronic interfa.ce to connect 
to an IBM 1130 computer. (The 1130 is satellited via a voice 
grade phone line to the Burroughs 5500 computer located in 
Building 4663). The console contains a keyboard and a cathode 
ray scope and costs about ·$4500. The electronic interface 
costs approximately the same amount. Additional consoles should 
be available at a somewhat lower price. 

The advantages of such consoles lie in their ,ab=!:.lity ___ to ._~i_~p-h<:IY _ 
_ c~arts and graphical images and . ~n __ -:tb~:!-r~ abi~ity . to display 
printed information at 20 times the S1l.E;!~g_9f. a _tel~type--!. The 

"..,.. ........ ~ ." ..... _ .. _ ._ - - _ .. ___ -.. - ,4-.. - ..... • •· .-

~ 

scopes will display a full typewritten page (about 3000 character 
positions) at a time. A $1200 photosta.tic copier is under 
development by the scope manufacturer to p!:'ovide hard-copy output 
from the scopes (though this is not ready for marketing). 

Since these terminals are much less expensive than commercially 
available vector displays, this development might render 

~economically feasible the widespread distribution of such graphic 
terminals within the Center for applications such as, text 
editing, management information display, and engineering problem . 

"" s 01 ving . _ 
.- .. ~- . . V 



NOTES 7-8-68 JAMES 

1. AS-503 Flight Program.: In last week's notes we indicated the astro
nauts would have to change the LM atm.osphere from. nitrogen (at l U tQL£l 

~-~ --.... .- .... ~ .-

t~ oxygen prior to spacecraft separation and that this c.ould affect , the 
J ~ight program.s. We have subsequen:tly <m.et with MSC representatives 

and they indicated they have ,~95o confidence that the. ?-stronauts _.~a_I1: _ 
_ .~scom.plish the atm.osphere change and extract the LM prior to the tim.e 
we've planned the first restart orth~ - s~ivB stage . ' We are req'uesting ' 

, confirm.ation from George Low as this will avoid~ all changes to our flight 
programs. If during the actual m.ission the astronauts do not accom.plish 
their work in the time allowed, MSC will have to m.ake a re'al time decision 
to ~elay the S-IVB restart for one orbit. This would cause the loss of the 

_.B~-minute restart deITlonstrati<:>n . ..,., 

2. AS-503 Open Work: A ,.:v orkload review ITleeting ,was conducted at 
KSC on July 3 with .~SF, MSC, MSFC and KSC present. The meeting was 
called by MSF after KSC statements that changes on AS- 503, 504 and 505 
planned for KSC were limiting the KSC ability to m.eet launch schedule s. 

):)iiring therevi~w of planned changes, two changes on the ~~'iI (thrust ,~ 
structure modification and insulation doubler changeout) and the S-IVB- 504:. 

J nstrumentation pack age ,were discussed as _possible deletions or r e ductions . 
MSFC recommended toMSF that the three changes be incorporated sinc e 
__ ..Jo.. • • _ .->--

the spacecraft now appears to be pacing the AS-503 launch and the ,confi-..... ' . 
dence in the launch vehicle will be enhanced. KSC agreed with the MSFC 
position and MSF intends to provide an answ'er on the three changes on ' 
Monday, July 8. It is clear that KSC will have serious schedule probl ems 
unless the strongest possible change control is exercised by all three 
fenters, / - , 

3. Short Stack Structural Testing (Wyle Lab/Hunts ville): T he deli very 
da~~_s ,for Saturn hardware (the §-:-IVB forward skirt and IU) in ;;;p-port- o{ 
this testing !ire on schedule based upon overtim.e and expediting. 
Dr . . Lanzkr~n's -;r;.~eti~g ·~~ ':Cuesday, 2 July 68, revealed that Wyle is not. 
necessarily expecting to be able to stack the pieces on 15 July. Wyl e men-
~- -~ - . 
tioned a date more like 1 August to start stacking. MSC, howeve r, is 
sticki~g 'to the r~uir_~!U-ent of 14 July 68 deliv~ry ~nd will reconfirm th e 
delivery requirements on Tuesday, 9 July 68. - , 

Order' of replacerrlent hardware (two S-IVB forward skirts and two IU 
s tructur,es) being expedited rough order rrlagnitude cos ts total app r ox i -
mat ely ~ /4 m.illion. V 

4. POGO Managerrlent Review: The proposed agenda for the 15 July PO GO 
Management Review (LDX teleconference) with the Centers and Washington 
is being furnished for Washington approval on Monday, 8 July. A copy of 
this agenda is attached (Dr. von Braun's copy only). V 



NOTES 7/8/68 JOHNSON 

Nothing of significance to report. 



NOTES 7-8-68 KUERS 

1. Neutral Buoyancy: A study of theJ!!sLconce.Pt for the MD~ 
internal mobility aid was completed. Astronaut P. J. Weitz of MSC 
~--. -

participated in the test ~ Testing on Concept 2 will begin this week. V 

2 . Conference: The Manufacturing Engineering Laboratory is pre
paring a display and a film for use at the .. ~_eC9IJ.d ,annua1.conferenc~ ..... 
on Extra Vehicular Activities to be held August 6-8 in Las Vegas e 

' ,'_ :."-~ ••• c- • .~ -~- .. " ~ • ~- ._ _ ' •• ~_ _-' - ._ • _ _ J 

The items to be displa"yed are: a model of the Electron Beam Space , ...--- .. 

... Welding Experiment; a Window Cutting and Assembly Device; H.?nq. 
Driven as well as Motoriz'ed Tools for Assembly 1 Maintenance I and 
~. . 
Repai r in Space; Electrostatic Grippers; and an Adhesive Bonding Gun 

~for attaching stud~~' The space tools I electrostatic grippers I and stud 
bonding will be demonstrated during the meeting. The film is., on the 

r ' Serpentuator ... V 



NOTES 7-8-68 LUCAS 

1. POGO: The next full meeting of the POGO Working Group is scheduled 
for July 10, 11-;-1968. ' Splinter meetings among speciali~ts in the various 

f technIcal areas wi 11 occur- 'on 7 -10-68 and 7 -11-68 will be devoted to summa
rizing the status of POGO activities and preparing for the management revieH 
(LDX) on 7-15-68. Two pulsing tests (C-006-86 and C-006-87) vlere run 6-Z8-68 
and one test (C-006=8 8) was run 6-29-68 on the F-l Bobtail Stan~. This com-

"-....... pletes i-he -test progr a.m unt,il 7-13-68 since S-iB-12 \olill occupy the block-
~house during this peri od. ~~ 

2.L. 2. AAP MDA BASELINE DECIS IONS : Reference Notes 6-24-68. Proper nomencla-
~ ture of M-050 is "Me t aboli c Co sts of In-flight Tasks." The hardware consists 
I.hVe.. M e... of: (a~~t:abolic-an-3. l-y~er'·' (C 0 2) ; (b) Bicyc le Ei-'gomete:t;; (c) V,est and 
~e"" ,wale.. J.!.?rne ss Assembly (puls~ , h C'artrate , voltage measurements); (d) Work Task 
~h~1 Boards; and (e ) Face mask and hose. The experiment ,~ill assess t h e pro-
. tf'l' fa.:..,"\. cess of me t a bo lisrri" a s a ' func tion of work in the environment of the Orbital 
~ ~~J1P rkshop. ~/ 

~fM"t..c...trl. - 3. ORBITAL WORKSr.OP (O~vS): The cont i nuing Cluster power shortage and , i'e i ght 
t.J ~.re. ~ ' problems have l ed t o c ont i nual stUdies 'Of active t h ermal control concep t s. 
M-o.ro Pending a favo rable. ans ,ver k~u.>~sE~9) on i ': lS-6S ' from McDonnell Douglas 
k ~d(' Company relat i v e t o s tud i es' -f or fn~'i:-easing Airlock ra,diator size and heat 
~ '( exchanger numbe rs, the ~ys~ em looits"'p;;~~isi'ng because of ~in,~ensitiveness 
~:tf.:J ' '. 

to ' important parameters, ,power saving , o~ 1 K:?" §,ignificant weight reducti,on.s_ 
anc( 'pote nt i al large dollar s av i ngs . ,ry.... · , 
4. '113'1' -STRUCTu'RE TE ST ( 401) ( UPPER PORTION OF LH2 TANK AND FORWARD INTERSTAGE): 
On 7-3-68, the "B" structure t e st for ultimate max Q~ loads was abort:~d_ 

~ due to t he _inab i li ty t:o ,reta i n- Trii.erna 1 pressure in t h e forward skirt cav.ity 
~fabove 3 ps i g (te st goal was 8 . 8 psig) . In addition to the excessive skirt 

tb:.{.~rc!.!: , pressure l eakage , one of the stringe rs adjacent to the access door was 
~; ~ indicat i ng stre ss leve ls of approximately 90% of estimated capability. 
~s d ~ons ider ing the i nt e r act i on of body loads and internal pre ssure in the skirt 

1~q~ J and the forward LH Z ta~k, the maximum calculated safety factor achieved was 
"H'~ - 1.19 compare d to a requi r e d 1.30 . Loads used for this test phase were based 
a rt,lt'1' - 'ori ..... the _~peci fic AS-504 fl i ght predicted environments which are less sever,e 
P{uS ~ than the l oa ds us e d originally to design the light';leight S-II. A fix may 
'6~t hl4, be requi red to .~?ssure- safe completion of this test phase. Addit-i onal 'str'ain 

fr . gages will be installe d around the access door prior to retest to closely 
~ onitor the stress distribution. Tentative planning (not including the fix) 

~
iS to initiate ret e sti ng 7-12-68 . 
5. "A" STRUCTURE 7EST (40 Z) (LOX TANK A..~D LOWER PORTION 0:1<' LH2 TANK): 

I The ~grst test on the " All structure was completed successfully on 7-5-68 . . 
The test consisted of t he pne~mostatic test (35 psig in the LH Z tank and 62 
psig in the LOX tank) and an additional reverse bending test OQ, the common 
buJkhead during pressure reduc tio; '. This test was scheduled to start-6 -19 =-68 
~ut ~'onti-nual problems 'lVith th'e 'data acqui sition system prevented testing. 
The problems result e d from a number of factors which were compounded by the 

~heer .size of the sy ste m ( 4 600 qata channels) . Exposure to weather, use of 
new and untried equi pment and development and de-bugging of the computer 
programs also contributed to the delay. HO\~ever, due to the complexity and 
hazardous na ture of t hi s test program, a sophisticated data system is necess
ary. A complet e dye pen2 tran~ ::'nspection ~'lill be accomplished immediately 
prior t o test i ng Hi t h cryogens . V .... -

Ed Buckbee
Translations
B.L. Have we now made a hard proposal to develop the hardware for M-050 to Chuck Berry? B


Ed Buckbee
Translations
Eberhard R. This sounds disconcerting. Please look into it. B




J 

NOTES 7/8/68 MAUS 

AM INTERIM OPERATING PLAN ("MINI POP") - On May 31, Dr. Mueller 
requested MSFC to prepare an l!1terim_Q ... JE?rqU~g ~~~n (kn,?wn. ?s "Mini_POP II) .. • 

for Apollo Applications Program ,Requirements through November 1968. This 
- ~ • '" ~ ._. __ ~ ... _._ .. _. '.,4- , .• ~_.. • ........ - .• ."1._._._ " .' '", _. ......,... 

"Mini POP II call is considered necessary for OMSF to develop a total 
"baseline plan" of obligationsforFY':'68 and FY-69 0'£ $506.4M. Of this 
amount Marshall's planned obligations through November 1968 are not to 
exceed $146. 9M and the guideline for December 1968 through June 1969 is 
$100. OM. A Center review was held with Dr. Rees on July 5 ,and the plan 
:~:vi.l! be ... submitted to Headquarters on July 8 v r 

FISCAL YEAR 1969 AO & R&D SUPPORT CONTRACTORS OPERATING PLAN -
We have also been requested by Dr. Mueller to develop a ~educE?d FY- 69 Ar;L 
Program Operating Plan. This plan is essentially based on Plan II-A of 

-"~ecent Ag~n:cy operati~g alternatives which requir~s a reduction of $17 .1M 
at 'MSFC-: Our plan, incorporating five detail analyse~, is- due at MSF o~ 

July 15, 1968. V 

MANAGEMENT STUDIES: 

NATIONAL ACADEMY OF SCIENCES :: Dr. Robert Guest JDartmouth 
College), who is conducting a study o,f NASA management of complex technologie.s, 

. visited MSFC June 24-28 to begin his field research. This study is being '--. .- _.. . 

conducted under the auspices of the National Academy of Sciences with 
Dr. Leonard Sayles (Columbia University), as Proj ect Director. Dr. Guest 
is .9.<;?l1centrating on the ATM proj ect .and will spend two additional weeks at 
MSFC beginning July 8, 1968 ' V --

SYRACUSE UNIVERSITY - Drs. Bernard Wood and Eugene Drucker, members 
of an interdisciplinary research team from Syracuse University, visited MSFC . 
June 27-28. They are conducting research into the management of major NASA_ 

.programs under a NASA Headquarters grant recently approved by Mr. Webb. 
r'f "", "'._ _ , . 

They plan to :?_,?n<?entrate on the Apollo Program. V~· 



NCTES 7/8/68 RICHARD 

No subll1is sion thi s week. 



",.---..... 

'· 'hS) . 
~v,·~ 

NOTES 7-8-68 SPEER 

1 ~-\~l 1. Lunar Debris: Headquarters (Schneider) is formulating a_lu;nar .. 
.. tfli: k,: . _~~£1i<:.xJor t~~ Apollo Progragl. MSFC has been requested to 
. ~ " L ,.. recommend positions relative to S-IVB/IU -Spacecraft recontact and 
~u. f~>r . the control of lunar debris. MSC is also to recommend a position on 
Fila,;(Jt-tuc.1.. £'~.E..~~_ol of l.unar debris and addres s the as s ociated lunar orbital pro-

f \ ! 1/ :'blems. We are working this request with the Saturn V Program Office 
U,~w~d~ ~ I ~'and R&DO. V / 

13 ,) z. KSC ALSEP Ground Control Proposal: Reference your questions 
~ to Notes 6-l4-68 Speer, subject: ALSEP (copy attached). The two 

MSFC computers that KSC utilized in their proposal are Univac 930's 
of which MSFC presently has four. Two of these are Government 
owned and the other two are leased. MSFC plans to return the leased 
computers this Fall. The two Govei~ment owned 930' s are now bei~g 
us'ed by' R~'ASTR and 'R-P&VE. R-COMP reassigned these computers 

\ 

as follows: one to R-TEST ~or ATM testing and one to R-ASTR for 
optical systems design. V '" 

3. AS-503 Laser Test: The laser precision optical tracking test is 
now scheduled in conjunction with the AS-503 launch to evaluate a . - ,"" 

laser-telescope radar system. ~ This installation was disapproved for 
pri~~ ' iaunches on the basis of Aot being mandatory. Installation of th~ 
,reflector mount on the LUT at the IU level has now been completed by .... 
KSC. A limited test was conducted during the AS-SOl launch with the 
reflector mounted on a nearby calibration pole instead of the LUT, and 
data for determining launch vibration environment effects on the test 
were obtained. I,.~~er " canJ?o~.~?:!~a.-.ny.I?ro.vi~e a , y_~r'y . ~ccurat~ tr~,c~n~,~ 
system during)nitia~.1au!l:cl). ph~se (for crew abort and range safety 

" a.sp"eci~) a's. 'we~l as .. ~~, .. oz:~~~l us e. V >'''- . ""~ " .. """ .... -- J 

4. HOSC Orbital Data: We were notified by MSC some time ago that 
there was a potential problem in the continued relay of realtiIl).e 

t"- . ~ . .-. ',,-.~ . - ... -~- - ------ ... ' . 

orbital launch vehicle data from the Mission Control Ce.~ter to CIf_ 
anCi ' HOSC. The problem arises on AS-504 and subsequent when two 

""~e-p~~~t~ remote site data lines are us~d for launch vehicle and space-:- . 
c-;cift d~ta; ' r 'a ther than: ~~ne . line being shared as in the past. The 

'- restiliing i~crease in th~ "a:~ount of realtirr:i.e' launch vehicle data creates 
a problem with the data f~r~atti~g system. used in the MC-C-CIF relay. ' 

.... The potential effect was that only about half of the launch vehrcle data_ 
would reach ClF and the HOSC:- We ha've now de'termined with KSC 

"-that' the necessary decommuia'tion will be provi4~d at G.~f"c:tnd,have_ 
. ~e<!~est~ct MSC 'to continue tra~smitting the entire data s'tream to us. y ....... 

Ed Buckbee
Translations
F.S. I wish they had one for Alabama highways!! B




NOTES 7-8-68 Stuhlinger 

No submission this y.;eek. 



NOTES 7/8/68 TEIR 

CSM 101 DELTA DESIGN CERTIFICATION REVIEW: Subject DCR will 
be held on Wednesday, July 10, 1968, at MSC. MSFC 1 s participation in 
the DCR will be primarily ~VI .. ~.)2!..e_sen_tation~ to tlle D,q.~ Bo.ard: Jim 
Sterrett, R-P&VE-S, will give the presentation on the AS-20S Space 
Vehicle Oscillation Study, and)~i.ck Smith, R-SE, will give the presenta
tion on AS-20S interlock~. A final Q.E .. YJu,n of the interlock presentation 
will be at 11 :00 AM, Tuesday, Ju .. lY .2, in the Saturn IB Control Room. 
Bill Schneider, NASA Headquarter s, the Apollo 7 Mis sion Director, 

-·wifCsit in on this dry run. V " .... - .-- .. - --
~\~ 

\-" S-IVB STAGE PROPELLANT UTILIZATION (P. U. SYSTEM): At this time 
b 

1;.' 
~ the_e.. : .IYB Stage P. U. System may present the major scheduling problem. 

f't-t' Jo.r ~A-20S from the launch vehicle viewpoint: Following the AS-S02 P. U. 
"-- Probe Anomaly, both McDonnell - Douglas and the R&DO laboratories were 

G/...~.r.~iven the job of. ~val~ating the failures and developing r:~commended actlm: s. 
... .. Although MDC has recommended '!:Ie fly the P. U. System ~?~ed l .. ?.2. .. p..1.. as we 

(,~lUsSlrtw;).nh have in the past, I understand Astrionics recommendations will be to fly the 
... ~..,.~~~..,::r.......~ 

Ir- r II J} system o..£en loop (which requires both a hardware change and software we,... .s~!/(dl-I .. .,~ 
changes). The hardware change is relatively small and can be accommodate d. 

~k fr.(.,.. he software change would requ"ire a change to the Flight Program sufficiently 
etl.SJ W-'ff large to require a delivery of an updated program 1 to 2 weeks (based on :he 
(vt; N-hr present schedule) after the final Flight Program Level I milestone delive:ry 
/'..Lr~&"""'j date of 6 weeks prior to launch. ,,-X.!yin_g. _t~~ . sys!em 0l?~n loop also h.§. .. Uhe 
~c.ve. .~!'~J.... . disadvantage of reducing the flight performance reserve below the 3 sig~~2.. y - .. .. ._---_. -
M~rt.clver; ...!.~ye .l somewhere in the .2. 5 sigma range. The argument is that this chang:~ 
'.ft.,'tt ht"i f.lL will give us the greatest overall probability of accomplishing the mis sion 
ptVi(~il.l . with a satisfact;;y orbi~. -W~-;-re having a meeting today at 10:00 AM wit~· 
~1\~/~'f\HIo,Jr. the obj ective of making our program level disposition of this change. V-
!J/~r.v. . 
;'c' r ft...e- -. 
(tlne<rS->J.:L S-IB STAGE STORAGE ENCLOSURES: Technical Services Office has com-

pleted fabrication of the storage enclosures, air conditioning ducts ar..d ~em
.perature/humidity contr~l panels · for stoy-age-;£ S-IB stages. The s-::ve~'lth 
(last) enclosure air conditioning ducting and controls W";~e shipped to CCSD/ 
MAF on July 1. The method of ~~ndling this type of work inhouse when 
facilities are available and furnishing the finished product to the prime co=:
tractor is .:~onsiderably superior from both a schedule and dollar viewpoint .. 

....!..~ .. contracting .. this type of work with the prime contractor. This has been 
demonstrated by comparing the status of the S-IVB storage enclosure work 
~ontracted with MDC against the S-:-IB storage work by the Technical Servic e-s 
<?ffice. !.he latter should be congr~t~!at~§.:~ '''', S-IB-8 will be the first stage 
o 0 into g"n~Qp.e,.r.atToii>arencr(5"s~ui;-(about mid-July). V' 

'-
"-.." .... 

"', ~~, ' ~T 
r l/ I 

-t.;.(I.U 'r((~'~"_ .tU (tX",'<..~ 
I; II " , I ,L' / 
~fGJi n~ ~ \r"> t J." . t,... rt. 

",-..3 

Ed Buckbee
Translations
Walter Haeussermann We shouldn't seek the easy way out, after the money we've spent. Moreover, we'll need the payload only attainable with P.U. for the lunar Sat V missions anyway. Please lay on a positive plan to get the P.U. back on stream. This has a higher priority than all AAP projects. [205 may be an acceptable exception] B


Ed Buckbee
Translations
Bill Teir Xerox copy for info.
[re S-IVB stage propellant utilization [PU] system]


Ed Buckbee
Translations
B.T. Please prepare suitable letter for my signature. B
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NOTES 7/15/68 MAUS 

~/1f) crr:b 

PAy 

ADMINISTRATIVE OPERATIONS SUPPLEMENTAL POP 68-2 - The Administrative 
Operations Supplemental POP 68-2 was reviewed with Mr. Gorman on July 12 
and forwarded to Headquarters. The submission reflects our plans within a 
$108,600,000 ceiling for FY-69, and the 5981 Civil Service personnel ceiling 
established in Dr. Mueller's teletype, dated June 28, 1968. 

A comparison of our original POP 68-2 requirements to POP 68-2 supplemental 
is shown below: . ($ In Thousands) 

FUND SOURCE 
Personal Services (F /S-l) 
Travel (F /S- 2) 
Operation of Installation (F/S-3) 

TOTAL 

ORIGINAL 
POP 68-2 1\ POP 68-2 
REQUIREMENTS . ~ SUPPLEMENTAL 
88,120 3,061 85,059 

2,973 _-: 77L--.., 2,200 I U'1, t\ ,,~:c 
28,178 C_.§_!8~7 ._~ 21,Y4l / /1 . , 

119,271 10,671 f',,· 108,600 ' ._ ~::rS 
~ "- 'Jn ~l iJs 

. ~·jt ar..." 
ATTRITION TAX - At Mr. Gorman's request, we are checking into possible 
approaches which the Center might take in coping with the lout of 4 
replacement formula to achieve a Center ceiling reduction of 459 spaces. 

In order to reduce by that number and apply the 1 for 4 formula I the Center 
must attrit _?12 people. This permits o_l:ltside replacement of only 153. Based 
upon attrition history, we can reasonably expect approximately 50 % or 300 ---. __ ... ~ . -
of our total attrition to occur in the clerical skill. This indicates that most ........... _- - ..,. ... ~ - . -.. ~--- -
of our replacement capability of 153 will be expended in hiring replacements 

-for haif of our clerical losses. It becomes evident then tha(2!..l?-~r vacancies 
r~~iii~hav'e to be filled from within. Once that is recognized there then arises 

a need for some methodto-'--as-sure that internal reassignments which do occur 
~--~ .. .".-

involve the movement of personnel from less to more essential functions of 
the Center r~th'ertha'; ' i~ the opposit~Qirection.~! ThiS ' problem was"p-re"s ented ,.... . -----~ ............ "'."-"" _ ...... - "., - ........ ,.-.- ", 

to tne Salary and Wage Committee on July 12 where it was determined ~af a 
~od of_E..~D!c,i129 G~nterJun~ti9ns )n".teEE.1_s ", 9J~~ss);mtialit~_is. ,neE}9_~.:.. We - -
are pursuin_g_ .. !~~_ 9.ev~_l,m~z:~ _~f~~~.~._~.,.~~.!h<29 'kwhich :,ill be implemented 
as soon as pos sible V 
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fe-t- Uf "- SClrl",p/e- r-e'r'tW ".sdk.,' ~/Nif. J= PoL I 7/17~1/S 
~ S-II-5 - on 7/11/68, while fuel ducts were ressurized to 30 psi, c: power 

l 
failure in the S-II comp ex oc rred when lightning struck t e su -station 

. - power line. The ~~ergency y:ttery power- source failed ,to energize because 

i ~~~ranSfer switcb.,w.a,~e mode. With no power, the 

recT~s,:~.t,ion 24ad~S~R!.~~~,bE~~~i t~~;",.!~a_S~2-!dS, _ 
( lle~ After running special tests, it has been determined that the LH2 pumps must 
:l:f(! be replaced. No impact is expected on static firing, which is still scheduled for 
" ,,-\ ~ 7/23/68 . 
. . ' '; r 

, < !!. . 
S-Il-6 - Stage contractor's local schedule still calls for cryogenic proof pressure 
test on 8/22/68, but it is anticipated that this date may be changed to 9/4/68 based 
on current scheduling activities being conducted by the stage contractor and the 
MSFC Stage Office. ~ 

t.~ -IC -6 - POGO-modified LOX prevalves have been installed. However, it was 
..Je- ";\]' ecessary to replace a seal on the LOX p~ev~lve for Engine 'No.5 because of 

Y. 
... J.;.' ,..' \ akage, and this cau'Sed the]?ropellant load test to be rescheduled from 7/12/68 

07/16/68 . V 

Protest of Award of GE Subcontract - A formal protest has been filed by Allied
Webb as a result of the _~ward by General Electric of Subcontract 081-4-74223 for 

Jnstallation, Repair, and Alterations at MTF to Management Service s, Incorporated. 
The General Accounting Office, upon being furnished a copy of the prote st by 
Allied-Webb, requested of NASA Headquarters a complete report and file on the 
award. ~ASA Headquarters requested of MSFC a fully documented report by 
7/19/68 for use as a basis for a re sponse to General Accounting Office . This 
report is being prepared at MTF for forwarding this week. V 

Labor Relations - Approximately l..Q members of various Craft Unions employed 
by Management Services, Inc., left ,!..hei,r jobs about 10:00 a.m., 7/10/68, in 
prote st of the handling and warehousing of construction materials and supplie s 

_by General Elect!ic and a change in the level of servicing of equipment assigned 
to this subcontractor as a re sult of the as sumption by General Service s Administration 
of a portion of the motor pool at MTF. All 'employees involved in the work stoppage 
had returned to their jobs this morning , and there was no significant impact on 
MTF operations or schedules. V-

Public Affairs - During the first half of this year, ther.e has been an increase of 
_ 6,000 visitors over the corresponding period last year. The number of foreign 
visitors increased from 246 during the first half of last year to 719 during the first 
half of this year. V 

Ed Buckbee
Translations
Jack B. This incident indicates that the procedures at the SII complex need some tightening. Please set up a suitable review with GE/NR et al. B

Ed Buckbee
Translations
[We may have lost an engine! Was just plain luck that we didn't!]
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7//7~~ b 
COMMONALTY OF THE LM-A AND A LUNAR MODULE CARRIER 
FOR LUNAR MISSIONS: John Hodge, who is heading up MSC's Advance 
Lunar Exploration Office-, :;.v'ill be at MSFC on July 17, to discuss the 
follow-on lunar effort on roiiing vehicles and carriers ;"ith Fran1, 

Williams and others, One area which will be covered is the commonalty 
between the LM-A modifications for the A TM mission and an~u __ nman~ed 
LM .iscent stage to carry lunar surface payload_s, We will brief Frank 

..:.- ... .--....... 

Williams I office on LM-A to help further define minimum modifications 
to the A polIo L1i for follow-on l~na l' surface activities. V 
CONTROL MOME N T GYROS (CMG's) VERSUS BIPROPELLANT SYS
TEM FOR SA TURN I WCRKSHOP: As a result of sonie questions by 
Dr. Mueller, !vi r. Disher asl<,e o Bellcon-:. rr. to reevrllu ;::l te the feasibility 
of CMG1s as opposed to a bioro oellant contl:ol-sy's-ten for the Wor 1" shoD 
mission. This same question \-\." ;;\s as '- e r1 of :t-,lS~"~ hy i"'huc'<: 1\.'fClthews 
in 1967. Bellcomrn was contacted and reqnestec1 to discuss the ir IT'ost 
recent an81ysis of the subject prior to getting ba ck \-v i.th Dr. 1\.~ ueller. 

George Anderson and one of his associates visited MSFC on July 12, to 
discuss this rr.atter. ~_~.!.lc..?_~,'E- s~ated they did not polan to conduct ~ 

,-~_1!.()Jher anal ysis but will reconstruct the circumstances which lead to , 
Mathews asking the question initially (addition of AAP-3A into the pro
gram) -and use MSFC 1 S weight, power, and complexity tradeoff which 
was developed earlier. We reviewed these factors on July 12 and con
cluded th8t the earlier decision to proceed with a bipropellant system 

,.was still a v;'hd one. V ' '. ~----'--. -_.- - -.. ~ .---... - .. 

AAP BASELINE CONFIGURA TION REVIEW: The AAP Baseline Con-
figuration Review is scheduled for July 23-24 here at -MSFC. V-
ATM NEUTRAL BUOYANCY (NB) TESTING: Th~, Neutral PuoY;:lncy . 
test article is now scheduled for completion Senten-, ber 1, 1 96 ~; . 1\.'~ E 

Lab -is looking at the possibility of completing the artlcl e by ,Aug'ust 15, 
1968. This article will have only the modificati.ons necess;1ry to 
perform the translation studies. Work station moclifications would 
not be made until translation testing is complete. -/ 
.LM/ATM INDEXING: During the la st EVA task te;t m meeting, . MSC 
indicated that they _~ould recommend baselining A TW~ prinlary EVA ~ 

through the LM front hatch and requested that WSFC stuc1y the possi
biITti- ~f 'indexing theL1v: ~~ th8t the LM enc1 work-stCltion is within . 

-±-~of.the L:NI hatch. _ This could be accomplished by ,rotating the LM 
or by relocating the work-station 90 0 or 180 0

• A study is being made 
- to determine the most feasible WCl y to accomplish this. ~ 



GENERAL 

NOTES 7-15-68 BROWN 
?/1t]~A 

As a result of the J -2 ASI fuel line failures on AS-SOl, we 
are involved in an !Etensive evaluation of a~l ~luid IJn~s . ~n t~e engines. 
~&DO, in conjunction with MSFC prime contractors. ~~_~ . ~stablished 
criteria for revalidation of Saturn systems flex lines. These criteria 
~pplied to the engines result in the !..~quirement to r-everify by testing ~ 
one H-l line, 21 F-l lines and 16 J-2 lines ip support of AS-lOS and 
AS- 503. \/-

In the H- I only the fuel bootstrap line requires flow testing at this tirr.e. 
The flow tests will be initiated and completed next week. The tests 
will be conducted at resonant flow conditions at)O percent above and ~ 

.below the 3 sigma flow rates . . The analysis of five other lines for pos
sible flow testing will be completed by August 14. V 

The ver ification tes ting w ill include vacuum flow as applicable, ther
mal shock, fle};:ure, vibration and proof pressure tests. In addition 
there are eight flexible lines on the J-2 engine that require formal., 
qualification. Rccketdyne has been directed to ~xpend maximum eHort 
to perform qualification and reverify at least one sample of lines prior 
to. the AS-20S flight ~.nd to compiete the second set of reverification 
lines prior to the AS- 503 flight. The revalidation of Lines which are a 
constraint on lOS and 503 can be accomplished prior to the current 
launch dates, but in the case of four of the J-2 Lines the work extends 
t~ mid-September. We are ~~~empting to better this sChedul,~t not ~ 
much improvement is anticipated. V 

All a-pplicable flexible lines on the F-l engine have been assessed us
ing the criteria developed as a result of the J -2 .ASI line problem. Ten 
configuration lines have been identified with a combination of vendors 
totaling 21 bellows. Nineteen lines will be tested incorporating the 21 
bellows and 10 configuration lines. Seventeen lines will be now tested 
at resonant frequencies only. Two lines of the same configuration will 
be completely qualification tested. V 

In total we will reverify by testing more than 50 flex lines.v'" 

J-2 ENGINE During a routine leak check on engine J -l033 installed in 
AS-ZOS the gas generator fuel valve leaked beyond specific.ation limits. 
The valve was removed and returned to Rocketdyne. The reworked 
valve .. ~:S scheduled to be returned to KSC for installation July 17, 1968. 
No schedule impact is anticipated. --/ 

.. 



NOTES/7/l5/68/CONSTAN 

A review was held at Michoud As7!~9f? Facility on July 10, 19~8, of 

the Saturn Vehicle Manufacturing Consolidation Study. This is in 

support of the Launch Vehicle Studies requested by Milton Rosen. The 

~ 

meeting was chaired by Dr. Rudolph and included a NASA Headquarters 

(~lr. C. T. Newman), and KSC (Mr. Siepert) representative. In addition 

to Mr. Newby and General O'Connor, laboratory, staff and program office 

personnel from MSFC were in attendance.~ 



NOTES 7/15/68 FELLOWS 

1111~b . 

No submission this week. 



NOTES 7/15/68 GEISSLER 3 7!IR 
1. AAP P1une lmoincement conten7~1~:n Testinr-: A prelirninarJ proposal 
fer testing to deterrdne ~~~face cor,tt amination, _of ,~~~ ~_ ,cl~s.~_~_r __ . I"~s_~,~~, ~:nJE._ 
from plume irrrpingement has been presented to the Materials and the 

PropUlsion Divisions of P&VE by our Aerophysics Division. ~his plan, 
developed in response to a request from P&VE , integrates the Air Force HaL 
contamination ,and the nSFC AAF contamination testinr: ind -p~ovides for a 

-possible integration of AA'? contanination testing for rmc . 'I'he series of 
tests, which would cost approxirr.ately $700 ,000 , '..;ould be done at t.b~ ~.Ej)c._ 

-:.facilities in Tullahoma beh!een n01;r and next July. P&VE is presently re
view{nf, our proposed plan and investigating the possibility of funding the 
testine. Our Aerophysi cs ' Division is continuing to investi gate the testine 
plans. V ' 

2. Horld I'Tide Cloud Cover Study : Representatives of }"anned Spacecraft 
Center plan to use results of our vorld Hide cloud cover study to deter
mine l:.andr1ar}~ sig:htinc: probatili ties for pission AS - 205 . ; '~e :::ave received 
an urgent request fron ES C for severe_l copies of the -fi'nal report ',;hich is 
presently being printed for distribution as a IiM:A Contractor Peport. t----" 

3. Reduction in S- IC- 3 Cutoff t ,ccelerc:::tion: f!SFC \-ras req1.!ested by 
Pr . Lmr, r:SC on July b, 19Ei) , to cutoff the S-IC center en Gine early on 

[r:'. r A8-503 and subsequent Saturn V fli ghts in order -to r.educe tl:.e II g" loads at 
~t. ~\!) t er:d of boost to a three sir;Ir:a value of if . O. _ This ';iil-pr-event the need for 
bQ It> a structural beef-up e.nd /Zround retest by I:SC. t.t t~e reCluest of i\:r. Ja,r.:es , 
,~:-- this change \-las analyzed by P&DO for 503 and the decision '-las Il',ade to 
ilR,."l.~)tj' I~EPler:e~~ _.~n. _ 5_03 ~ _cer._ter en gine cutoff C'.t Tl + ~25.2 (10 seconds earlier) 

t·ef(w....,. and proceed with soft;rare ch2..'1 ges i lYlJ',ediatel:r . ~f1.is y~ll c aus e the S-I~ 
1",t,l. t,r

L 
to burn 2 to 3 seconds 10nE':er and shift orbital insertion 1 to 2 seconds, 

~HU-( F __ _ 

.t,., J.._: \ later. Tbere will be a decrease in ar.:ount of propellants for the dump 
~..L~ . ..!.!i ~ !experiIr.ent fron 7000 to 5500 pounds . PrelirJ.na:r:r results indicate an 
~: \~,~9J::JY&t.EL~.Yload loss 0L.509~20~..2:s~ hm-rever, He are -not pC'.yloe,d critical 

\ ! on 503. An assessment is being rr:~de, of the payload loss "'Thich will result 
~H'<' i { from implementing this reCluirer.:ent to guarantee a first stage ac celeration 
C.J.-·~ff- ~ belm.r 4.0 g 's on AS-505 and 506. 

~ 4. 'l'he 19th Con p-ress of I. A. F : A paper by Er. Hugo Ingram of our 
P.strodynamics and Guidance Theory Division , has been a'ccepted for p resentation 
at.-th.e..... . .19th Congres.s , of the .. International Astronautical Fec,eration. The 
Congress will be held in Ne'{, York on October 13 '- 19, 1968. The topic to be 
presented by ~' Ir. Ingram is entitled, "Optimal Guidance with Transition 
Partial Deri vati ve }t~atrices. '\/// 

Ed Buckbee
Translations
E.G. Is there no base heating problem associated with this earlier center engine cut-off? B




NOTES 7-15-68 GRAU 

7//79~.6 

1 . J-2 ENGIN~~!Q~§TAGE~~TACH BOLTS: With regard to Dr. Lucas' 
note of 6-17-68 (copy attached) on J-2 engine-to-stage attach 
bolts, the following is the status. The MDC engine installa
tion drawing shows that lubrication is required . ...-~.~_i!l:lpr:g_P5!J~ 

,-t_<?!,_q~e yaJue . w':l:s _ ~p.ecified, this has now been corrected and 
the proper value incorporated into the MDC drawing. ¥e have 
verified that all stage contractors and/or Government Agencies 

q.., • -,~.-.:-.-..--- ..... "",,, . ...,...-- ----__ . __ -~_ ............. _"'~ .. ~ -", __ ,J>' _ ......... -....', . ..... . .. _. ,. ·_.JjItIt·t:I"'~"-"""'.or-_",,'" 

-.b.s:l..-'L~.J!,l",a.n d a t..QJ:W I} $ P e ~ t. i o~ no i n &;~ E ~ ~h_~P_::' iE~~-.S~r:~.~ !:_~.~;?!,9 u_i,,~&-.=~ 
of eng i n eat t a s..h.-J>~Q.tt-?~!.-

\ ar ' .W1 _ ,~ 

2 . SHING Atq:!_tjQQ,I F'!.Q~IlQli : This Laboratory _,will provide fc_ciliti~s 
_~o Bo~ing for swing arm modification. Boeing facility require
ments and s\ving arm modification schedules presently conflict 
with the MDA checkout facility requirements and schedule; how
ever, we are ~vorking with Boeing to arrive at a mutually accept,.. 
able method of accommodating both requirements.~ 



J 

NOTES 6-17-68 LUCAS 

1. POGO MANACE ~lEt-iT REVIEH: PQ9_() ~anagemel)t ReviC\~ . .is scheduled _on 6-18-~8 
using the Boei ng TIE ne twork facilities. A dry run of MSFC's portion of 
ihe presentat ion will be conducted this afternoon, building 4610, room 
5045. Final coordination of the POGO test schedule and events logic 
diagram has been completed between MSFC and MSC. TI,e schedule and event 
logic diagram will be maintained at both Centers and Headquart e rs by the 
Boeing TIE org anization. Lack of test data for the 8-8-68 DCR continue s 
to be a sched ule problem. Discussions ~ith Headquarters have not relieved 
this schedule incompatibility. A preliminary POGO analysis of the AS-205 
has been complete d with updated POGO model including damping from dynamic 
test results • .8...~~l!. .I~s sh.ot.; the .vehicle __ t;q be_very stable . in . first .. mlJq~ 

f _wi th second mode sho~ving marg ina 1 s tabi lity . ~uring th~ . lB:s~ _~econd. of . .firs t 
(2:.\! .. stage fl 19h t. \ ......-- . . . . -.. ' _ .' . . .. . ~ . 

1""-- _. __ , 

.sl.l~ (J t':r 2. J-2 ENGINE -TO-STAGE ATTACH BOLTS: One of the six engine attach bolts 
V" '. on stage S-iTI B-506 \\'as found to have a thread failure; MOC conducted tests 

.:p'/ f.~ < and analyses t o determine the cause of the failure. The results shc~v that 
,"D..'J t~" I the ~~t t~r_~ad 's yield due to an excessive torque~ ~...E,!:$...i!.~S.ill.~5.~~ 
~:·ll:·:t~H\ J~;-;[i & ~£*~-;~~Ie~a~~,:-~·t-~~;-~~-~i-~~~-fri!te~~~·H·~'~~1'~3~i~h ~~~e:S~~;:~c ~91_t. s 
l~.<t:i!' !f~ V'requirements at the time the redesigned ASI fuel lineS are installed. V 
!:ttd ct. 3. IU CRACKED SLSE'l S: A cracked 7075-T6 sleeve was found in a component 

~ I~: ,vet. , removed from IU 501 for so~e other purpo~e. The sleeve was procured 
. :' from Teledyne under a speclfication requlrement for 7075-T73, however, the 

(I~. ,r sleeve was not in this temper, He are ' informed that this sleeve was one 
Ot:t V.5 . ~' f approximately 50 purchased by lBH from a production lot of approximately 
1~"r~uJ .!.{ _ 1700. qt., the SOslccves, 25 were shipped to KSC as spares. R-QUAL is 
, ~ prescnt ly checking where these are .\/., 
'1~',1Vt.. 4. ORBITAL WORKSHOP (O\-1S) SOLAR ARRAYS: At the direction of I-s/AA , we 
Yo ~ 1 have ini tiated a feas ibi~ i ty s tudy t~ i.ncr~a.se . the . ~l .z_e . ~f.t~: .. ~~l~~ . A:.:"C:Ys 
dU/S from~h~ pre.sent 1200 ft to 1600 ft . area ... A minimum weight approach :5 
a~" !\t..1 to'-b'e follmved, which exc ludes the use of the present ATH modules. Each 
~k J~e.t . .0 wing will carry 1:..4 panels instead of the present .}O panels. \~e are trying 

I U to incorporate this increase without changing the beam fairing. The base-
t\1. ~i.:~!.L line solar array development will probably slip as a result of the require-
e.!WlH') r ment to look at an entirely new system. Unfortunately, the whole matter. 
i J·t", lof AJ.:P's actual power requirements is still in a state of flux .. : V . 
e~, ~ i5. AS-205 PULL TEST: The AS-20S pull test was completed on 6-10-68. 
'sc..t-U n1 \A quick look at the data indicates that load distribution for ' the ·center 
)}fCS'Oth,' !LOX tank and the outer LOX tanks differbyapproximately · 40% · fromAS~20'4.!.. 

!'Otl.cu. reo-h- !This ' dffference is 'p~rtia~ly explainable by mOd.ificat~?n.s , . ~,~_ the~-.~B ._;.0::'-
,~ Jl ~. ~ r? ~~rd .. skir.t and a slightly different direction of. pUll.: A co:nplete assess-

CJvIM'- ~ -ment will be made upon receipt of the data tape from KSC. ',/ 
W~J ~ 16 • s-rvB/IB RETROMOTOR IGNITERS: The motors presently planned for use 
CA-rt~df. ~\ } ~n ~A-205 have i .gnitcrs that will have exc('edcd the two-year shelf life 
I ~tmitation. Thiokol has agreed to submit justification to support a 
't(dJ; recommendation that ,tl.e igniter shelf life be extended to three years .. 

I e will review with MDC on 6-18-68.\ ~ / 
) - . " 



NOTES 7/1 5/68 lIAEUSSER~,lt'\NN B 
71t? 9rf/j 7 !Ir? 

.1. An! Facilities. NASA lleadquarters has bee!1_~~<?}di..!:lK_~~~\c _ authorizatio~ 
for the 1\']';'1 clean roonls 1n ilic~1E 'and QUAL Iciboratories and the Astrionics 

LaTi'orifory fad fity modi fications .fo r _!.~e _ elfo rts reI ated to the Godd.a..rd 
X-ray telescope and the fine sun sensor. Headquarters has re'1uested an 

Impact study based on proj ect approval by September 1, 1968 for the :,1E 
f Laborato ry facil i ty. One present assessment is that the schedu 1 es \.,.i 11 s li"p 

and I.,.e Hill try to resolve these problem areas \·,i th io and lleadquarters. V 

2 . /\ttituJc Control of the S-IV13 \'Jorkshor. The <tuestion of the possible 
us e or control mor.~cnt gyros rather tlwn an auxiliary propulsion "system (AI'S) 

~ for attituJe control of the S-IVB \.Jorkshop has been repc3tedly raised ' from '~ 
\ ~, SA lle\\J'1u~rters. The most rccent asscssnent of the matter I-Ias presented 
\ - to -nr. ~,lucller at ~fsrc on February 23, 1068 and to ~1r. Hathmvs in h'ashington 
'\ on f c[;ruary 27, 1968. ,..Subsem.lqnt to .. th9 prcsentCltions , . ~' ISFC , \;la5 gi veT} 
\ ,iliJ_thori z3tion to proceed wi th the develorment of the APS system. As a resul t, 

t he c;..:r, approu.cl.L lws Deen dropped from further consideration. \':1 thin the past 
t\oJO I·:ccks , pro ;,Iucllcr has a?ai.n _~skc~hY_~~-1l9t o£in,g _uti)iJ.e cJ.!} 

I i3ellconm has been assigned the task. of preparing another presentation to 
again answer the 4ucstion . i'lr . Anderson and r'1r. Kranton of 13ellcomn visited 

r1 
~· lSFC on July 12, 1~68 to discuss t:1e matter. The considerations aT,,: sti ll 

I the same as they have been in each of the Di.4 8Vious aSSeSSI;'lCnts. The worKsf.ofl 
I at ti tuJe control p :roblem docs not, justify t he complexi ty of a contl'ol monH=mt 4 . 

gyro -systCr.1.--- 1Il ad'di tion, the ~\lG sys tCl;] must be supplc r.lcn ted by a 

I 

I 
(; .. ,. 

bi - r roilcTlin-t or c_ol d gas p ropul s ion system for s tabi 1 i Z<l. tion 'Juri n,; do ck; n&, 
Tile :in~orf)or[lti on of a cold otJ;1S sV5 t em introduces a si .... nificrrnt \~ ci Qht .. , n ,--, 

r-'~n.11ty \-lhile the usc of GIG1s plus a b i-p rop c11J.nt J\PS system sh()\-JS a 
S1 r,n.i.ii can't cost Jisadvantagc and a dds co;;rp lcxity to the total systcm . 

.:J , Professor L..::tov'~ rectucst t o be permitted to partici~a~e on t his year's 
,\1A'\ Gui dance an"oLG:ltrol Confere nce has been disannroveo bv th(! St ate - ' 

- ;w 

... eLF 

~Ll<L- VE1v\ ~ ~_ t~- &~~_ -i w.~f~~ ~{j; ~ ~~4-~ A>-r 
~ ~ I III\.. tiL- JI-~ II.- 1-~r-6r\'f"J ~ P1L- MI~J.., 
ot--t~ ~JJv~~\. ' P.tcAu- £th't4\-{{,-~ ~~ ~.et'\LJ~L 

~ 

Ed Buckbee
Translations
URGENT W.H. Since GEM has raised the same question with me again after days ago, I'd like to have a 1-hr briefing on all aspects of this question. Please arrange thru Jim Shepherd. B
[re use of control moment gyros rather than auxiliary propulsion system]




NOTES 7/15/6~AHEIMBURG 
7/fl 'f'J lJ 

- -5--11 -STRUCTURAL TEST PROGRAM The 5-1 I (V7-2l) Stage St ructu ra 1 
Phase liB, is scheduled to begin at 9 a.m. July 15, 1968.~ 

Test, 0 

F-l TURBOPUMP -POGO We plan to resume POGO testing at the F-l Turbo
pump Facil ity on July 16. Testing should continue through August on the 
test program which we received from P&VE last week. Turbopump testing 
has been inactive since June 29, to allow P&VE time to review the test 
data and to keep from interfering with the static tests on S-IB-12. ~ 

ARM 9 TESTING Test activities were a minimum this past week as most of 
the time was ta ken by Boeing install ing modifications in the control 
console. System testing started yesterday. KSC personnel (Middleton 
and Buchanan) are expected tomorrow to discuss del iveries of other Arm 9 
hardware to KSC (9 - Flow 1 and 9 - Flow 2 - Arm presently in test is 
9 - Flow 3). As of now, we are not 2!1_.tb~,G.rJt t<;:aL_paJ h. V 

"' 
S-IVB-506 (SACTO) The planned propellant loading of S-IVB-506 was con
ducted on July 11, 1968. The test was terminated prior to completing 
the sequence, however, the loading will not be repeated since the majority 
of the objectives were completed and the cause of abort has been deter
mined and fixed. The firing is still scheduled for July 17, 1968. \,,..,~ 

S-II-505 (MTF) Firing Readi,ness Review is scheduled July 15, 1968, at 
MTF. The acceptance firing is now scheduled for July 23. All 10 LH 
lox recirculation valves have been removed and returned to~ear Beac~ '--__ -.~ OTO ~ • _ _ • '_ _ •• ____ ~ .... _ _ _ __ • __ ••• ___ ~._. __ • ____ 

~n?pec_t i on due to QUAL tes t fa i 1 u re. Rep 1 acement va 1 ves a re be i ng 
installed. V -- --------.-~---.-----------

F-l ENGINE Tests FW-09l through FW-095 were conducted _on the West Area 
F-l Test Stand on July 11 and 12, 1968, with F-l engine SIN F-2009-l. 
Primary test objective was to evaluate the lox prevalve accumulator POGO 
fix util izing the lox interconnect pulsing system. Data from these tests 
are being evaluated.~ 

~~~M~S~F~C~) Test SA-55 was conducted on stage S-IB-12 on July 10, 1968. 
he test was terminated after 35 seconds, upon completion of scheduled 

d ration. The test was successful and all stage systems functioned 
n rmally. Test SA-56 is scheduled for July 25, 1968. ~ 

BILITY TEST ARTICLE Preparations were made to start the road tests. 
ese tests are scheduled to begin the week of July IS, 1968 , if weather 

permits. The purpose of the MT~is to develop design data for the Lunar 
Surface Survey Module (LSSM).~ 

Ed Buckbee
Translations
K.H. Please see also my remarks to Balch's NOTES 7/15/68. Please be helpful in setting up that review. B




NOTES 7-15-68 HOELZER 
'II? 9f[1; 

NEGATIVE REPORT. 



~1 
/ 

NOTES 7-:.!5-68 JAMES :b7!/~ 
'l//'l11~ 

1. POGO: The full POGO Working Group met at MSFC Wednesday 
and Thursday. JuC,"e 1 0 and 11. A review of all the data indicates that 
the LOX pre-va"""1ve""""accumulator rnethod of darnpening appears to be 
the better method o f eliminating POGO £rorn the Saturn V vehicle. A 
presentation on the findings will be given to General Phillips, MSC, 
and KSC on Monday, July 15, via Boeing TELECON (Boeing Research 
Park). We expect to receive a firrn go-ahead froD;l General Phillips I .j 
at the nd of the TELECON (f:; ?f1A\··d ")~ Q~,?'3~ 'i lJ. .Lo,: ~.w~(,..(. ~""~ ~'\. 
~t.J. J~'+s Q.~ o..-/- ",.s~ • 1M · r:> ~~a-fJ,..,..- w,'.u .{..( -f~-t:J t- oS L~ wC: a,-f ('r1 i F i... .J.tf\.>.4; ~H"Q'" 9v/j "I., 
The delivery date for the IU ~tage, which will be used in the short stack V 
structural tes ting, has been changed from 14 July to 4 A ugus t; however, ~ 
a new requirernent was identified - rnass simuJ.B..t.i..Q1.1.lp~r_~_q!!lp.~~.~.~, 

This requires an immediate investigation of what is available and what 
.... -.. -~-~ .""-'. -. - ... ~ ~ -- -... , 

~!o be manufacture~ for tha t purpos e. ~ 

2. ASI Lines: The S-II .~a.ttlesl:~p wa~_ ~ .ucce~ ~~_,!~~y £ire~ for 93 and 344_ 
~seco~~,.~~r~tion~ on July 9 and 10 res pecti vely. Both tes i:s were termi
nated by LOX depletion ,as programmed. Quick-look data indicates the 
AS~ l~nes -a~d redes ig~eciLOJ{ · s-~~p'-s~_r.~en are perfor_rnir:g as desired. ~ 

3. Saturn V Filter and Contamination Investigation: Some time ago we 
initiated a study with the laboratories to deterrnine ,if additional fluid 
filters were needed in the GSE or on the vehicle to prevent contamination. 
The laboratories I review indicates the filters currently in the system are
quite a~~qu~~e fo~ the task. The ~~i~ probl~~)~u~d ~ith contamin'ation 
is one of ~_tl.:nan .error in allowi.ng contamination to be introduced into the 
system thr~ugh _':.pen lines. v ..... 
4. Retest of IU - 504 Stage: As we mentioned in our nates a couple of 
weeks ago, MSF has approved a delay in shipment dates for the AS-504 
stages, and we were taking advantage of this to incorporate all modifica-.--. .• 
tions and retesting practical prior to shipment. We have rnet with IBM 

-and-have ~orked out a method whereby .i1l1.,.<;.Y.r~lY-id~~.~~~l!1_q .. 9')fi c-,~ . .;
Hons on the IU-504 stage will be installed at Huntsville and all necessary 
~etesting and ~~';ifi~'~tio~~'~~Z~~pii~h~~fp~I~~t;tI;:'~'"s'fllpment date. V 

5. Failure of S-II Stage Lightweight Structural Tes t Article ("B" Structure): 
A failure occurred on July 12 in the forward skirt of the S-II lightweight 
teSta-;=-tTcle at Santa Susana. The -~kirt--f~il~d at maximum Q alpha load; 

_ _ • - __ - .. .... • ..... ..11-.. .. , • • __ ~ 

with the tank at ultimate pres sure and the internal skirt pres sure ai: 7. 8 
pSid cOl'~pared to the maximum planned pressure of 8.8 psid. The failure 
occurred_loEgitu,dinally and darnaged the forward skirt and SIVB aft inter
stage ... The LH2 tank d'id not ruptu-re. In-;~ 'stiga'tion:Ts-underway to dete;: 

-mine the ca~'se of failure, its impli~ations and the possibility of repairing 
the structure to continue with the rernaining ultim.ate test conditions. ~ 

Ed Buckbee
Translations
? B [questioning if date June 10 and 11 shouldn't be July 10 and 11 for POGO Working Group]


Ed Buckbee
Translations
Gen. Phillips has approved the LOX pre-valve accumulator method. 104s are at KSC. The system will be tested on S IC-6 at MTF in early August. JTS 7/17
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NOTES 7/15/68 JOHNSON ( 
? //7 ({J); 

MSF - Supporting Development Program Quarterly Review - MSFC hosted 
the July Quarterly Review of the MSF - Supporting Development Program 
on July 9-10. !w'1r. 1?0u8.JJo~d_an~.p~~1_c!~~_£!~~ of the MSF Advanced 
Manned Missions Program Office along with others from NASA 
Headquarters, MSC and KSC were in attendance. An executive session was 
held on July 9, with key Headquarters' and MSF Center personnel directly 
involved with Supporting Development to discuss management aspects of 
the program. The activities for July 10 consisted of visits to ME, QUAL, 
TEST, and P& VE Laboratories, where the visitors were briefed by the 
labs on several of their on-going Supporting Development projects. These 

..£!.,esentations were very well made and most aptly illuminated ~S.F~~ s··· 
_activities and capabilities in supporting research. ~nd _~e_:,e~~~n:~~!:.. .. V ·· 
Advanced Manned Mission Funding - The Center was advised by TWX on 

Friday (11 July) that. a deci ~E....l:~~.l>~~~0.~c!.!.?~re<:!~~~_t~~~ppo::.~i~s.. 
De~.elopment Program (904, 905, 908) FY '69 funding ,l~y_eL£r~_$ 32r-vt .to_ 
Ji8.;'2-iCtotaiZ:Ihis~re8Uitfn."il'a r e-ductiono t 11le- Proiram from $13. SM to 
$7. SM. We. are reworking the program to conform with this new guideline. 

The reduced funding level ~l!..~ri_<?_u.~ly c'-!.~t..9-.i.!..§,ndL~~~li~ina~e_ ~~~.~_.<:! ~ 
the work planned to obtain an applied research start ' on proposed future 
~ ___ ..-.,... • .... "-" - - _~ 0"."" _ .~. ____ .--.. .. __ •• _" _'~"_" __ . __ .... __ • __ ... ___ . ' ...... __ . " .. 

"!p3ce~ta-.!ion subsyste~s ... like the nuclear power systems, integrated 
thermal control systems, and integrated data management systems and 
techniques. It will probably seriously reduce the effort on the J2 simpli-
fie d_engine .. _. _ ------ .- - ... '.-- --~------.- .~.-.- -- .. - ~ . - '--'--'" '- - . . '" 

Manufacturing In Orbit - In collaboration with ME, we are continuing to 
. _'.1 exp~ore interests and ideas of oth~r .groups relative to _this subject. 

DU1'lng the week of July 8, two bneflngs were held: . 

i 
,I J I' 
; l..:Lf-3 
,1 ~ur-s vc-· 
'I: iJ ~, \ I' . , tt-M Wit' ...... 
. ·viM\., 
L--~" 
~ Ik~-s 

- GD/C has investigated the composition of such a program an~ has 
submitted an unsolicited proposal • . Conclusion: Their approach is 
broad in scope and too ambitious to consider in total. Some 

- s 'egments of the proposed efforts could be a parCo!" the II specifis_ 
pr,ocess experiments" approach 'y ou outlined in our meeting with 
~ ......... _1 . r"~ 

you in April. 

Battelle representatives .E~~sented their views 'on space processes 
for crystal/whisker growth_ Conclusion: Battelle is inter'ested in 

- this-'g-eneral area and ~ now doing a good bit of ho~ework~~~ Irb~ 6 ~ 
! fc ~ €.t'~:-.. l As groups are contacted, the ME/EO team briefs them on the content and ' 
I . Ih ji.hS \ status of the MSFC program for the purpose of stimulating interest and 
: ) W"lU. familiarization so that they can respond effectively to an RFP whenever 

I k. one is released. Considerable interest has been shown by those contacted 
~!l1 \ (" _ I and the interest of each group has increased noticeably during recent week s / 
I ~\\ ') \' ... ..) ~'t r . ' . V 

t~ I ~lJt~~d·er...s 
~ 1 \.tC ~C rQ~tL\'k.1~ 'tC \ ..... ~. 

~ 
..... --~---------- ._---=-

Ed Buckbee
Translations
B.J. Request briefing on impact and reasons behind this cut. B


Ed Buckbee
Translations
Let's pursue this with vigor. There's plenty of potential in this. I was quite impressed by Wuenscher's presentation to PSAC. B
[re manufacturing in orbit]




NOTES 7-15-68 KUERS 

?h,~(} 

1 • Visi t f rom Pur due Universi ty, Lafayet te, Indiana: Dr • M. Bar ash I 
Associ ate Pr ofessor of I ndustrial Engineering at Purdue Uni versi ty, 
visi ted us for infor mal di scus si ons dnd exchange of experience on 
manufacturi ng technology developments. He was looki ng for support 
f or a study of addpti ve contr 01 s of mdchining processes whereby 
sensor;-~o-{l-id "cur rentl y medsure'" t he' ' workpiec~e ' ,irid feed thi s data 

----.-.---- .- . . - ~. . . ... 
back to the cantrall er of the mdchine tool. Si nce we have no ....... -~ .... -... .- . .'. . ., 

speci fic need in our pr ograms for such technique, we could not gi ve 
him contr dctual suppor t for hi s endeavor. However, we hdd very 
pleasant and frui tful discussions on many manufactur i ng technology 
subjects I incl udi ng manufactur ing proces ses in s pace under zero "gil 
environment. Dr. Barash is ,seeking to obtain a _res~arch grant from 
NASA for PurdueUni versi ty f~~J- ~~n~fa-ctu~ ing technology studi es. V 

2 • . Con~jngency Payload for SA-503 (BP-30) .: Delivery of the 
first bul khead for new ballast containers suffered a delay of ariother 

week,-because of 'a" -damaged'-'s 'p-inn1ng mandrel r d( our sui) .... plier-.. -· Ne 
~ -_ .. _-

wi 11 apply our best efforts I shi ft work, and overtime to minimize 
schedul e impact on completion of the BP-30 payload. y--' 

3. S-11 Manufacturing Problems: 

a. Reweldi ng of cylinder #6 to LH2 bul khead for: _S.::11 -10 __ . ______ .. _. __ . __ ._..r_ . 

which had been cut off because of .excessive poros1ty and offset has 
4 "'_, '_._ ," •• - • - - -:~_ 

been accomplished successfully at Seal Beach. ~ 

b. ..£..Qrne .J;nsulati on foam . blocks on the bolting ring and cylinder 
#1 of 8-11-4 and 8-11-5 have debonded. and corrosion has been detected .. :; ". -.. ... - ....... 

on the metal surface of the de bond areas. We are reviewing the bondi ng 
procedures in detail used by NAR for these stages in preparati on for 
a meeting this week on this subject at 8eal Beach. V / , 

f 

c. ..A ski n panel for cylinder #6 for 8-11 -l2 has been scrapped 
at the L.A. Division because a wrong tape __ ~_?3. __ by error used in the 
~n m_~lJi.D:g!11a<?hA~_E?·. V ·' 
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NOTES 7-15-68 LUCAS 
. . 7 /j?~(b 

1. S-11 "B" STRUCTURE TEST ~40l..L..D:!.PPER PORTION OF LH} TAJ.~K & rOmoJARD 
1NTERSTAGE: toe fo..!:Ward skirt of the structural test item f~e.d_ during 

-an -ultimate test of the max q Q. flight condition being attempted at Santa 
Susanna, California, on 7-12-68. This was the first of SEIee required 
ultimate test conditions. This test was aborted o~ 7-5·,68 because of 
the inability to maintain pressure in the skirt area due to exces3ive 
leak~g-e and because of high strain reading on the stringers adjacent to 
the access door. Body leads (Leg longit~d:!..!lal load, ma:nent and shea:-) 
were applied in magnitudes to simulate t~ep:-2dicted AS-504 lOads. (No te: 
These loads are !ewer than the S~II-4 S-E~'lO de :3 ign loads . ) T£:e 1H2 
tank was filled with liquid hydrogen. The forward skirt a n d the conical 
S-lVB adapteT aTe a total loss, but it appE::a:-G that the ~~2 _ tank p;~ t::;_~ 
-P£ the stTuct~re is ur-damaged. Chuck Crockett and Jim Lewis of t~e 
Structures Div:!.s:'on monitored the teGting and a:re participatir~g i:1 fa:'lu~2 
assessments at Sa2ta Susanna ar..d 3ea1 Bead:. R :'_ck Davis ef the Mat2ria:.o 
Divi3ion lef t yesterday to paTticipa !:e i:1 the failure asseS 8me~tG. ~:.e 

impact on the test program is unkr::.l'iVTI at pre s ent. V 
r - MDA DL3IC~ CHAt-'Q S: In our -n~)tes of 6 .. 24-68 we Teported t ilat we lead 
received en 10 g0~ahead for the dock:;':1g probe L:.stal1ation int() Por:: 1 (If 
the ~DA. :20 install the probe in orb:.t 1'cq'..:i::"2S a pT238ure coveT over t:-::e 
Port which bulges out 3uffic:'e~t 1:~ al:'·.-.,7 ~::::.-:,:':: sle~ve pr J be i:::;-;ta12a::i0:1. 

~J' This could b: a bo~net tjl'e COV:l- if 3-Jffici~::t clea-:,:'a~c~ ..... ~t-;-;i:- ;:~'2 pa:~'
L~€.. J)eJe~ load shroud 1.8 ava1.lab~e or an :; .. ::verc~d 3·.)ft cc)vcr ) wh:.c(; ",:.12 bulge C''J t 

~ at pressurization of the HDA. We have received I:) g,:)~ah ·ead t~ a ,~::~''''::::12 t:-i ':; 

~I.--- ,u[~ 1~~:~03 type i'"y~oad c:mo.d a:::-,d W2 a:'.a bae>i:l6 .::,~..: :- CISi.'.:"g::: 0:.1 t:::i.3) e·;j ·2~""_ 
I 'JAr It "'~oug"" ·neadaluar ·~e"p"" t...a~ ""ot b~~ p' ~ ··'~.Ij " --- , ~,.. - :.... .......... 'I~~ y"'t :-I ....... ::!l ,I!:..off- .... t~ J. . .. .()..J.-:'" ~ \. '_1l •. '!-....-. -.:--:- _-;.~~_~~.c ~··t·" ;;; __ ~";:._;:"""":"'.,o .::.. .. ~ ~ '-'- "" .... :'. 

~ kalcl\l,.~ 0 ta1.~._. a d~cv;2·on on _~'::~'y~y.!.oad ~'0-.:'.'~ .. :~ .. ;L2;.ill£:LQ~~ . . b~~£:;_ ~~';:> :-. = ,J-,!a::c.~ 
,~ I i1., ~ar \' 
,t.L..\\~Ur·' ~S-;,;.jATICTT~S""'Ok'S""B12-"'C--CC~"·· ·[--- "'h h d . ~ f t '" ... ~ .:>. ~ 1 . -··1 J.; ' - ... ~ . 1.;) , ;:.,; " . . :,::,:\,1. : 1. e s art urat~on tes ... 0 sage 

. "12.1 

S-IB-12,-Jas conducted on_ 7-10-68. Review of. reco:~s ir.dic~tes .n: engi~e . 
~ problems. Bellows type LOX pump seals were lnstal1ed on all elgnt englne3 

- for -the test and will remain installed for the long d~ration test, after -
which the seal nose condition wi 11 be inves tiga ted. _T~~ __ tjpe 0 f :L:JX _s~a l 
temperatuIe sensing system which is plat,-r:ed f (H .\S-205 launch was .!.nstalled 
..f0r _ ~~~s test . a;"d-.performed satisfac;;:ni1z:V '- - - .-" ... • 
4. ASTRONAUT TES':' SUBJEC~ PART::;:C2:PA':;:'IJ~; :;:~~ :'-[:'1\ ~~'':;-~:RA~ l3r OYA:·CY ?=:-rL~~t,'::' .)R.: 

On 7-5-68, Astronaut Paul Weitz served as a '::-28;: ::3U-Djec:: i:1 the r,eu·;:-::a:' 
buoyancy developmental simulaticn of the ~CA ir: ::ercal mJ bility a:'d C'J::~ Cept8. 

In this simula ·::ion to select the preferrEd Ni:'A i::-:te ... ,,·al f0~t re3:raif!:: 
device from four possibilities, the astr .) r.aut'=5 evalua:i0t'. confirmed .J UT 

:;.Ee~io~s conclusion., This initi~l participation by a 'n ~8tronau~ as a ·::e:,;: 
subject following our detailed Simula::icL: ':est PrGced,ure (S':P) pnvidcd 
the first opportunity to ccmpar2 }1:FC :28:: 3ubjeci: performance with ::ha:: 
of an astronaut, since previous astror:.aut par::icipa:::t-xl in r:eutral bU0jec:Cj' 
was for demonstra:ion and familiari~ati')n .. This co::firma':ion increas e 3 

-_.. t' 

our confidence in the validity \)f cur sblU:a:::io.~n test pr'Jcedures and 
·evaf~~tiontechniques.V ---. - - -.-- I, - . 
'--- . . 

5. NUCLEAR VJ:BRO-ACOrS'I'TC STRUC'::jRA:' rR00LE~~ 3_: Space Kuclear Pr0puls~,):: 

Office, Cleveland, has requested our support in solving potential vibro
acoustic structural problems resulting from opera~ions 6f Engine Test S~and-l 
and the "technology engine ." ~'le did sisilar e :'g::'r:.eeriag a rlalysi3 f::·r::he 
recent Pheobus 2A engine firing undei 103 Ala~o3 Sciertific labora~orie3 
cognizance. j)ue to our recent dras '~ ic ma:cpo,·7er CL!C.S we carl no longer ... 
supyort mes:: of the necessary effor:: . . We ~li 11 try to es tab 1 ish aco-lis::::'C 
design criteria and will be available fo.r . .:~~_ultation on~y: V 

-.~- - ... ·: ~(I'!"~- ..,.----

Ed Buckbee
Translations
Lee Belew What in the world is holding this up?? B
[decision on payload shroud




NOTES 7-15-68 MURPHY B 7/1~ 
?/J7%~ 

1. Safety Assignment: I am now devoting full time to the safety 
·- acti vities . 
~--

2. System Safety Anal vsis for AS- 50 3: A meeting was held at NASA 
Headquarters on Thursday, July II, 19 b8, with representatives from 
the three Centers, to discuss a sEt~ms . ~~fety analysis for the AS-~~..3 
~ission which is being directed by Gen. Phillips. The purpose of the 
ana-lysis is'-to:' - -- - - - . -

a. Provide systematic identification of: 

Hazards that could lead to loss or injury to the AS-S03 
~-- .. - , . 

.. . Mis si0!1 cre-yv ; and 

Actions taken to eliminate or reduce those hazards to an 
~----- <- -

acceptable level. 

b. Provide the Apollo Program Director with visibility and 9ccept
ability of the risks/hazards / and the actions taken or- recommended to 

-, eliminate or reduce unacceptable risks/hazards. - ---
c. To provide a system safety analysis baseline for subsequent 

missions .v 

The study limits identified for this analysis by the respective Centers 
are as follows: 

KSC Crew pad ingress to tower clear (crew includes all pre
planned personnel access t o pad after cryo,::!enic loading). 

-
MSFC - .From S-IC lift-off signal to S-IVB IU separation (due to 

launch vehicle failure only). 

MSC - Crew spacecraft ingress to recovery. 
. '---- -- '-

The activities are scheduled to be in two ohases. Pnase I is to be . . 

completed for review with Gen. Phillips '-bY-;;id-Seotember, with a com-- .. -- . 
pletion date for the Center of AUY-lst 30, 1968. The Phase I effort wilr 

give an- opportunity for revievifng-th'e a.-ccomplishments prior to going into 
a phase II effort which is supposed to be completed .by November l~, 1968. 

- --- -.-- -_. -



NOTES 7/15/68 RICHARD 

ry 11I~ 
No submission this week. 



NOTES 7/15/68 SPEER 
?/l7~b 

1. Apollo 6 ALOTS Engineering Film: MSC (Dr. Gilruth) has 
expressed concern about the manner in which ALOTS (Apollo Light 

Optical Tracking System) 5>r~gl!!~tiil!}}" .. ",.~~~~ll.a...~j.l~-S and con
trolled, thus allowing J:..02:::~~,1. ,~ _,.~~gE_~~<:i.~~~.?~.~ ~~~ ,, ~.~,!.~L~.~~,:r:~m.~lX, .X~J9"~~l:?le 
~~~~M~::,:~~El.~.~~ap!~ _d~t,~.~ t-rhis Center, as the principal user of 
engineering iilrn., utilizes original !ibn instead of copies for engineer-
ing analyses to effect cost savings. Based on our experience with 

this film on AS-502, !"t is_~..9~~1?.J.~~ .!'.~9:~ n~c:es .sary. ~p..i~:e!,.~y.~ .. o~! ... PI:.Q.:::... 
~d~!es .. and controls in handling certain classes of Apollo engineering 

- -or Y" "" --.• -. ., '" -. . ... "" • " ",_, _ ._._., .. ··~ ....... ,"v·.;;'IIIo1 

film.y"We are taking~.?-~ .ti9.n to prepare and coordinate an 'MSF'C ' 
' Ma~~gement I;str:;;~tion to encompass: restricted utili.~.aJ~~n, .. ,Q(", 
s elected original film for analysis; £il~-"ac'countabHity' and . cu~tO.q.\9-n-
.......-..-....~¢" ~ .. " _ ........ , ..... __ .,., .,~ -.. ~'. , .. ' ... ______ .. '.'._ '. 'J"-"' • . ". ~~ -

_~_~~E,;, marking and notations on engineering film; and p~_c.~ag~ng and 
~ipping procedures. V"r 

2. AS-205 Flight Rules: Thf' V1SFC Flight Mission Rules inputs 
were jointly reviewed with thl.:; ·IB Program Office. The only signifi
cant open items are concerned with marginal engine startand running 

.-,c?n.:9-i~_i_<?I?-s which are being analyzed by "P&VE and will be submitted to 
the Crew Safety Panel for approval. We expect no problem in meeting 
our 7 /20 dlle date to Houst.on with the majority of our rules inputs. V ' 

3. AS-503 Camera Capsule Retrieval: MSC (Kraft) has offered the 
assistance of their Landing and Recovery Division in helping MSFC 
to upgrade the .urobabilities of ret.r~. ey::aJ. ~uc<;:~~,~ of the four S-IG 
~_'''''"''''_'1II ... ....-~ .. ~ ......... ~~ ... .. '".."O!I."T- . ~ • . - ... ~ -, -,...·t·~ ..... -.· • .. - ......... ~- ~. ~.'.,.." .- .. ' ~ ....... ,>--,-."'-; - ........ -," ._.,..,.. 1 •. ~.' ,~~ ...... -.,- ~·"."W 

camera nackages on AS-503. vWe have accepted Krait's offer and 
.......-,....".~loC--• .4 ...... -..::. ~ ,.....,.';' ......... _~ •. ~ .. . -.: •••• •. • ~ .... -.. ... ':.. .. "": __ :": i _..,· . ......... -";.,.., ......... "S.~ ... ..... :~.!~ 

R-ASTR is forwarding to MSC a spare capsule with recovery gear and 
the necessary data on ejection. and descent sequencing. V 



NOTES 7-15-68 Stuhlinger 
Pfi:;%d 

1. ATM PROTOTYPE EXPERIMENT ROCKET FLIGHT: American 
Science and Engineering obtained excellent high resol~tioI1: 's()l~';','X'~_rc~¥ 
Tmages" o'f an Importance IN flare on June 8. The rocket-borne grazing 

, ............... ~'" ~ ,; .... , ... ;,-.r~",- 4.0""... , ~. -... • -.. . . '. "." 4 

incidence telescope is a £..r?!_'?typ~ of the ATM-~, 5-054 experiment with 
a collecting area of 34 c~2 and focal length of 132 cm. A total of 12 
exposures were taken during the th~.~,~_ ~inut~s o,~ ot>serva~i,o~, . The last 
four exposures were obtained with an X-ray transmission grating 
positioned immediately behind the telescope to disperse the radiation into 
spectra of various orders. Various filters were used to provide wave-

000 
length pas s - bands of 3. 5 to 14A:, 3. 5 to lOA, and 44 to 60A. Ove r a ...... ... _-.. ........ ~ ...... . 
dozen active regions were present on the disc, the most prominent being 

... the-one~" whe~~" 'i~e flar 'e d~~~.~~p~q_ . ~!" ri.~~~~ij<&>~~~:~ci~~iL~ii;i, "".' 
;'~:~k;;a;;:~r;;~g~~~~~~~;1ihY~~f~~~li~f t~~ceo~i~J~fl~; is 
The flare X- ray emis sion is distributed into two main structures, each 
several minutes of arc long and approximately 20 seconds of arc across. 

2. UNIVERSITY OF ALABAMA IN HUNTSVILLE AFFAIRS: 
Mr. Herbert Quinn, with the Office of University of Affairs in 
Headquarters, asked Dr. Shelton of SSL if he would attend a meeting on 
October 29-31, 1968, of the Federal Council for Science and Technology 

~Tn Washington at the Smithsonian Institute. Dr. Shelton will talk about 
developments of the University of Alabama in Huntsville under joint 
Army and NASA auspices. V · 

3. NEUTRON ALBEDO FLIGHT EXPERIMENT: Personnel of SSL 
have gone to Palestine, Texas .!.2_tl?-.~ke . fi!!-,.al .. P!".eparati.o.ns .Jo.r",~p.~ ~i:r::st_ 

balloon flight of a neutron albedo, exp~.!t.m.~£J, which we are conducting 
Jointly ' with Oak Ridge National Labs. The objective of this experiment 

is to measu:r.:~._the ,ne.utron spectrum in the upper .. atmospq~r~! V 
fItMdI~4:~ )"""";OO ,,.,. ~ ..... -,,~ ...... - -~<-"-'-', .... -. ........ -_ .•••• - • ,- .~' .... _- ....... -- .• \ 



NOTES 7/15/68 TEIR 
7/nl1b 

PAYLOAD WEIGHT FOR AS-20S: Ina meeting with MSC personnel and 
Gen. Phillips on 7/11/68 at MSC, George Low requested an additional 

__ 300_}b!3 ' .p9~ payload be plan~e.d ~or AS::-2.0S,I Primary .. purpos,e of additiona~ 
payload is to assure sufficient propellant for planned SPS burns as well as 

provide ~~~~ . ..0-.~~i?i1it'y.!o~)a~t J1!-~nute weight variations. .We 'a[r_~ed, to 
plan our trajectory data, software, etc., based on requested 36, 600~ lb_~7 
payload, however, we would not commit completely until the ~mputation 
of the Flight )Jerforma~ce Rese'r~;-' (:F'PR) is complete.d. The FPR compu
tation will be comp'leted July- 29 ~' 1968 .- V · ---. 

FLEX LINES: Reference my notes dated July I, 1968, (copy attached) con
cerning the analysis being made to determine the flex lines which would be 
tested under environmental flow conditions prior to the AS-20S mission. 
Eight S-IB Stage lines and seven S-IVB Stage lines have been selected for 
testing prior to the launch of AS-20S. Further analysis of the S-IB Stage 
lines may reduce the above number. All of these lines are Criticality II 
lines (none are Criticality I). We should complete the testing of the lines 
by August 15, 1968. V 

Currently it appears that th~-1"_~~r.e 1 ~J -2 Engine lines and ~ H:) ~ngine 
.}ine which must be tested prior to the AS-20S launch. We and the Engine 

Office are evaluating these lines to finalize the test schedule and determine 
which lines should be launch constraints for AS-20S. V 

S-IVB-20S AFT INTERSTAGE SAFETY FACTOR PROBLEM: Reference 
my memorandum to Mr. Rees and Gen. O'Connor dated June 26, 1968, 
(copy attached) concerning an indication that our safety factor for the S-IVB 
Aft Interstage was reduced to somewhere-'in the range of 1.30 and 1.37 based 

-"'~on the AS-20S operational trajectory with the most recent vehicle loads and 
thermal data included. P& VE and MDC have had several discus sions con-

- cerning the safety factor problem and the proposed solution. We do not have 
a final position from P&VE yet but it now appears that the ,application of sili
'cone insulation in the aft inters-tage will solve the problem. MDC is in the 

- process of performing additional analysis to ~onfirm that' the silicone will 

red~~: .. the s~rir:ger temperat\~_r_~f£icien!1L!Q,$t'{}l..e L..4 -;r~gr_e~:~a0ty~ 
factor .i/The addition of the insulation will result in payload loss of approxi":' 
'n1arery 8 lbs. and the application of the .insulati,9n can' be perfor.E1~.d at KSC 
conc~r're~t wit~ ~the! ;·~h·eduled- operations. V · 

PROPELLANT UTILIZATION (PU) SYSTEM: A meeting on the design and 
quality of the PU System with Dr. Rees, R&DO, MDC and NAR, has been 
scheduled for Tuesday, July 16, 1968, at 9:00 AM in the Center Conference 
Room. The purpose of the meeting is to~~Xi~\Y_the _p_~~.E_~ __ s~atus of the PU . 
~~ig~~r:d ~ua1ity ~r:,:!..!~~~.?lish w~at, i.f _~nL~e.::ific ac!i<?n~ar~_.~e9.uired 

_ £0_ improve the design ~nd .?~~ __ ~<?::fide~c~ in_~?~ syst~m . . '1/' 



NOTES 7 /15/6~J... WILLIAMS 
7/nc(v.) 1) 7(ri' 

1. Lunar Program: ~~" P~~!l:, ~.~ .. ,begin, s~m~Ayt1aql,~~ . .t~9ting o(J~nar mobi1~~~ 
~ ':-_!~t:l':'Il.s u~~g th.€! I:?c:eing and Belldix .. built< MT A' s~, This test program will be 

conducted within the M SFC complex using Test Laboratory and BECO to 
conduct tests under P &VE direction, and is to supplement previous tests 
conducted at Aberdeen Proving Ground and at Yuma 'Proving Ground. Two 
iUnardrills (engineering 'models) have been built and tested with some 
additional tests to be conducted. Responsibility for the effort rests with 
R-TEST, with Princip al Investigator (PA) assigned to R-SSL. R-P&VE-M 
is about to begin som e DC torquer motor tests in vacuum chamber located 
in BUilding"' 4 612 to det ermine the adaptability of this type motor for' Lunar 

.) lo:v1,ng 'Vehicl'e application~ We are attempting to obtain additional funds ' 
for this effort~ to support the ongoing LRV study effort. V 
2. Program Memorandum: We have reviewed the initial Bellcomm draft 
of the Extension of Manned Space Flight Program Memorandum and datafaxed 
comments to Mr. Lord. The program memorandum identifies two prog ram 
options for accomplishment of MSF goals in the mid-70's. '!l?:.ese options ar~ 
the concepts described by MSF,C and MSCj that is , a Saturn V launch option 

-and Satur n- m ,option, r~spectively. ' The program'-~emorandum draft is to-
- he forwarded to BOB on Monday, July 15. The d~_~g __ we reviewed appeared 

.very_~ollgh and not yet suitable for publication nor release to the BOB, and 
w;-ha;e e;q; 'res~'~d the se"'t 'houghts to Mr. L~'~d '~'dDr" Di~~"~' ~'o~g" wiih our 
offer to send people to Headquarters to work directly on the problem with MSF. V 
3. Backup Workshop Conversion to Dry Launch on Saturn V (B-O configuration): 

A review of some McDonnell/Douglas work regarding--E2.t~!l!lg~:1~~~g,! ~_c:~.~,?,~ ",~~ 
AS-210 for a d:::Y,~"-~r~§,hgpJ",,was covered on July 11 J 1968. The significant 
conclus"lo'~;ere: a. The ~e:.:2.,~sh...i~ ,_t~~s:.h~,i.~ al.~y",J~~~J1?~, b. It is possible 

to h~~,,"~ ;h~ 0r:~~~~~_?~.r!:.~y~r;,g ,~ ., ba~.k~p yvet .w~.r.~.s.,~~Ph op en thy ougJ) ,(he, !.ir:2~.~~ 
frame ot the first wet w()rks.hop ~l_~,u.I'?:" c;:: ,h., q.I?-d still ,convert to a rudimentary 

'_ _ # ' ,~._....:w ... ..::' .. ; .... .. .;....< .. ,_ ... ...... - ,. - ..... --"i-" ·_'.' ........ ~r - ...,. . . ."...,. ...... 1 - ~-'"" .... 1"< ~.~-="I;'l":;'~ .. .--' ..• ,."... ... L -" - .••. ' ..... "" _"_." . .... "~" _ ~ 

ar~<:~~~2,~~,~~.~.p~~i!?iE.:~ .. 1~,,,iq,, l~txnon~~ of _tQ~~witi.q.~, ~",~L~ o~.~~ !:?p"~' 
la""urich. The relative merits and cost comparison of B-O versus a second _ _ ~"_'~A -- ... _.. .. 

" wet workshop has not b een evaluated but will be conducted within the next 
30-60 days. V 
4. MSC System Test Bed: Chuck Mathews was at MSC on July 11, 1968, 
and during his tim e there went through the IS' diameter systems test bed 
which their advanced studies group had built by the Martin Co. MSC is also 
constructing a 15' diameter crew module and expects to have an astronaut 

- walk-through within three or four weeks to evaluate the worth of the 15' 
shell. We intend to take a group to MSC to go through the systems test 
bed and mockup on the week of August 5. ~/ 

5. Launch Vehicle Study (S-IC/S-NB): All necessary approvals, including 
s i gning of D&F have been obtained. The RFQ is expected to be issued to 
Boeing by 8-1-68. V ' 
6.0TES: We signed t h e Optical Communication contract with Chrysler and 

~ 

Perkin Elmer on July 12, 1968. """--





• 
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August 2, 1968 

Dr. von Braun: 

In reply to your comment on Col. James' 7-22 Notes (copy attached), since late 
1964 ASTR, QUAL, and P&YE have been interchanging information and opinions 
on the problems associated with stress corrosion in the Saturn actuators, especially 

) those for the S-IC stage • .From th~ ~.~.9WJliJ1SI~YLbg.~J1t~9roJP~n?~d_sh9ngiI'!9 

( 

,( _t~~~.~;.~~!~ri_~Lt~?'QZ?:rZ.3 2l~_~.!nu~.J .y:!hich, while less susceptible to stress 
corrosion, does not completely eliminate the problem. Redesign of the $-IC actuators 
was studied and several engineering problems arose such as contour, stage armoured 
harnesses, and heat treating difficulties. In view of this fact and the lack of any 

"'---> " failure experience on hydraulic actuators attributed to stress corrosion on other air-
craft and missi Ie programs,...'fIe to.9lu.b.e....stancLthat..r.e..de.s.ig!UY~qL!l~~~2!.Y.!. This 
is documented in my memo to Mr. Weidner dated July 26, 1966. However, manu
facturing process changes recommended by Boeing as minimum requirements were '
implemented to reduce the susceptibility of the present materials to stress corrosion. 
These_w~_cj2~Lmachinin9 erioU2~q.Lt(~...Q!.meo.t,_shot pe!:ryi!12._<?i.;;.~.!.91.!l_su~!ac~e, 
and painting the exterior with a special paint. Four actuators on 501 and 502 had 
this comprete· mOdfrica'tr;~ ;;nJ1~ur "hcid~o~rYthe external painting. However, since 
recent test results have again raised the question of actuator failures because of stress 

\ corrosion, ~9re~n:1en.twas.te.ac.hecLon.MQr..clL20J9QB~J9_h~v~tb~U]c.t.u!l!or§_r,~
\ .<l=..:!§!!!';~_':l.~tn9]075-T73~aLu.minum .. all~. This has been implemented by Boeing 

,/" change order and will be implemented on 506. ~03, 504, and~Y,f.i ,II)J.avEt...~ng 

/ ~tuators withM .0e prev~ive ~.?~:c:.~;~~;:.:ve. ___ -----

~ This note has been coordinated with the P&YE Materials Lab, and -.y~_c!Y~_I_gLall 

]~ \ __ timf~.~~~"..taine"~ .~lo:~~~!.~! .. ~~~.5_~<?p~ra.!ed .. ~i!h_ this la~_~ !~.!.:..~~!ate~ 
. I "-- ma ers • 

8th '-

1 Enc: 
als 

W. Haeussermann 



NOTES 7-22-68 JAMES 
"D ' 
~. ~.''"~- .. 

1. POGO: During the teleconference on July 15, 1968, General Phillips 
and Dr. Mueller approved the LOX pre-valve accumulator method of eiimba:i::g 
POGO. All stage hardware to incorporate the modification on AS-503 has beeil 
delivered to KSC and is now being installed. The mod deliveries (includi:-:_g GSEi 
and work plan support the S-IC power-on scheduled for July 29, 1968~ V " 

2. Joint Space Vehicle Structural Assessment Team (J SAT): This team, u::..::i-:::r 
Larry Mulloy, P& VE, and R. E. Vale, MSC/ TA, is getting ur-derway as propos::: ~ 
in LDX te1econ July 15, 1968. ,Lead responsibility was assigned to MSFC by 
General Phillips. Presentation to senior management is planned a!'ou:cd 
August 15, 1968 • .-/ 

3. Short Stack Structural Test: .cracks detected in SM 008 required its , .. -""- .,.. . ........ . ~- -- - --, . 
shipment from Wy1e Labs, Huntsville, to Downey for as s es sment of S'.l:ta.J:ii t;. 
for the structural test. SM 012 is available as a replacement if needec. S ,.:: n-=2.ul~ 
planning still supports a "go-no go" decision for AS-503, compl.::tio::-_ or te.sti.!ig 
being set for early September. y ' 

4. Stress Corrosion of S-IC Stage Servoactuators: 
Results of the severe environment tests at Michoud have confirmed tha.L~ll 

presently available S-IC actuators are stres s_ corr..Qsi~~usc~ptible . .-
. .------- --\ -------- ----. 

~gned-actuators with stress corrosion susceptible material remc·v'ed 
are belng developed and are sched'uled for retrofit on_S:IC-?~ Since de'leloprn2::l: 
schedules do not permit use of the hew actuators on S-IC-3, 4, and 5, the least; 

\ 
stress corrosion susceptible actuators will be used. 

:\ . 

5. AS-503 Launch Vehicle Erectio:A Schedule at KSC: 
S - II . '. . . J u1 y 25, 19 68 i f 
S-IVB .. August 5, 1968 r 

/' ru. ..... August 5, 1968 ~./ / 

6. S-IVB-506 Captive Firing: The S-IVB-506N Stage was static fired !.0T 

445.2 seconds on July 17, 1968. Preliminary information ir-.dicates a.ll tP..:.t 
objectives, including the 02H2 Burner restart capability, were su;·:cessf:.:.:i.ly m .. ~. ;./ 

/. 

7. Saturn V Real Time Target Update: Reference Dr. Geissle!"fs notes oi 
July 8, 1968, and your note to me on the above subject. p~. M'.leller and 
9.~~~!al Phillips directed that the Saturn V Launch Vehicle have the capabEl:-y :.':. 
accept a target update via the MSF Flight Mis sion Assignme.nts Docum~nt. We 
are working with Ludie Richard I s office and the Real Time Target Update Team 
(MSC and MSFC membership) to define whether this capability will be needed 
and what it would require. . We do not consider this a major new undertaking 

~_~SFC.~, ~ 
'-" I 1,-'-14 (A.-L.-I..cr- ~:':l!.t.- ~ ~7.II..i it.!. I~._ 

~ , ~~ 

'- ...r /.Q_Ir',y"·"~ "/ .J- 'f', I ·r ') 
{,.\C~~ ~~~ iq(';f{,,~)"t- e-c-.,..r..t~ '-'.AkA . .4w ..... u~ (J". v" I 

-r:W t '.,.l 1 I ' , ~. '\ ! '- - ". , ~( \ ;}~ c- ".-' J.h ._l .... t', ... r ;..~. (.~J cc-\ '" v ,I I ~H_ , ... """. 't.'HCI", 

. "i , / 'A J II J I.J.J' I 1;-:: ,,;. 
~~ C}tt '- ::ttJ1.,~ I }-t1~ ~,c- -t."-~;:~"'--''''~!.1 .u.hr .. ~ 



NOTES 7/22/68 BALCH 

S-U-5 - In last week's NOTES, it was stated that the LH2 pumps would have 
to be replaced because they had been spun backwards when a power failure 
occurred while the fuel ducts were pre s surized to 30 psi . ~his was not _ 
entirely correct. The LHZ recirculation pumps were spun baci.<.wards as stated 

.J?_~_t ~fter thorough examina~i.?_n, it .was decided .QQ..t ~o replace._ thert:l, .. However, 
they wer e all re rnoved for exa.mination when electrical connectors were found to 
b e faulty on two of them. They have now been reinstalled and retested. ~atic 

- firing "has been r'e"sZhed-u1~d from 7/23/68 to 7/25/6,?>: .. Meeting this new date is 
- depe ~dent upon the return of the LH2 pelium pre -pre s surization lin~ from the 
West C03.st today as scheduled and the §..?tisfa~tQ.1:y cure by 7 /25/68 of the insulation 
T:-f.)arn .?. round the LH2 recirculation pumps and lines. V 

S··II-q - Mods to Augmented Spark Ignition (ASI) lines have been completed on 
E':1gin~s No. 1 and ~o. 3, o.nd engines have been repositioned. ~_ngines No.2 and 
No. 4 h~. 'Je been lowered, and mods to ASI lines on these engines have been started . 

- The stage contractor has released a. new schedule which changes the date for 
cryogenic proof pre s sure te st fron 8/22/68 to 9/5/68. 

~..:J._C-6 -~.ropelL:Hlt load test was performed on 7/15/68 and 7/16/68. Test 
objective s were achieved, and no major problems were encountere? In accord:::t nc e 
w;.th a NASA Headquarters/MSFC decision made early this past week, a modification 
is being made for using helium in the LOX prevalve accumulator to reduce in -flight 
pre.; s surl:! os cillation as expe rienced during the SA 50Z flight. This modification 
will b~: 2.C tive during the s~0-.c:fi-.!ing of the S -IC - 6, which is still scheduled for 

,.?>/ 6/ 68, ~ V 

~ .• )bile A c oustics Research L~.boratory (MARL) . - The "MARL" and the S-IV-B 
inU! r stag~ have been mated in the S -IC complex. Instrum.entation installA.tion wi 11 
begin todc1.Y and will b e complete by tomorrow afternoon. \,.../' 

LQRA~Army"_Pr~jec.!. - The mission of this project has been com.pleted, and 
site c· l · o~;.).r<~nce is expe(:t~d by 8/1/68.\,./ 

PubEc Affairs - .Invitations to attend the S-II-5 static firing on 7/25/68 have been 
ext:::nded to legislative leaders from 13 southern states, who will be in convention 

_~t Biloxi, Mississ~P£i: at the time. v 

Mr. R?i.lph Morse ?ond Mr. Dave Sherid3.n, LIFE photographers, will be taking 
_pict.ur e: , of the S-II-5 firing .this week for us e in conjunction with Dora Jane Hamblin ! s 
Saturn story. v 
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NOTES 7/22/68 BELEW 

A TM EXPERIMENT COORDINA TICN MEETING: An A TM Experiment 
Coordina tion meeting was held at MSFC on J--.11y 16- 17, with the Princi
pal Investigators (PI's), ESSA, Martin, MSC, Headquarters, KSC and 
MSFC in attendanct: . T!:_c PI's expressed concern over the limiteq 
number.' ofda ta-takingdays.l36) out of the S6~day mis sion . The Martin 
Co!np~r,.-y prE' s~~.:t~ti~~ -indica ted" that a ppr;)xima tely 90 pe ;cent of the 
PI' g data .. taking requir e ml;;nts can be m~f. within the presently allotted. 
36 day~~ . v 
REVI EvV OF BALL BROTHERS RESEARCH CORPORATION (BBRC) 
HCO-A STA TUS: A review of' BBR C OI!.. J 1.Lly 16 , for the purposE: of 
t.::va:n aUng tht-jr capabili·~: y tc succe ssfully I;;xt:.;("ute the~C:A _ ~_ff<?_r.:t . 
i:::-,- .: o"t::.~u.nc~ion wi th other conunitme:.':lts , indj ca t(: s that .!b.:..ey .can basically 

_hanqle the job. V 
PROCUREM_ENT RESTRICTIONS : T eletype da te d J uly 12, frorn 
Di r·E:;ctor of Pru curerne :!t , dirE:cts r;ha t a 11 ~_A P prl) c;.lremen t a ctio::. ~~ b e 
approved by Head<r::.al'ters p~ioJr t o releast! by ['ti ,;: Center's. This applies 
to all I:Q?:-te~'i.al p"..lrChaSeB, i!lCrenlerrta] fu:t."'-c:iir:g of Fxi .s t.irlg cQJlrade, 
~it1:in 5 cope change 5, new proc~rem8nts, etc ., regardle 55 of dollar 

. • .' '!I 'M_~ 

a~~ IT!. FY6 8, we would h ave:; proces se d app roximate l y 950 - 1000 
a ·:: Lio~s t.o_HE.-aE5r~_~!~,:t:§..in tqEl,~~M",~§.xs~"'p~o~.~to satisfy this 
7equGement. Ths. )l!lpact of these res r..dcti o:1s will b e such that_~_e 
. pI'obably will :lot be able to p r o cee d with the program ar..d keep all 

... _ _ VI 

aspects in proper balance. 
CONTROL MOMENT GYRO (CMG) ON WORKSHOP: As indicated by 
D r . M'leller J s comrnE--., nts on the trip to Hu-:..ti!1g ton Bea ch (July 19), he 

__ l~_ st::'~l - p.':lshing for a CMG cc::r:.trol syste m on the Workshop. A reeva l
(;.a 'tlon of the CMG sys+:em versus -ch.e Work::--.hop A ttirude Cont rol Sy~tem 
has beeD comple te d and reviewed with Headq'1.arters (B ellcornm). The 

..-..-.-_ .... _ -.J 

CMG :;·Y.§'ty r,:n_~doe.s ~_not show a cost advan:~a g e that cha~ge.s our pre s p.nt 
~_lE~ ~ :~n,~:;::n~L!b~~'F A_G§ eo? --~. -, -'-- ~ - .. -.- . -

) ( 



NOTES 7-22-68 BROWN 

F-l Engine 

POGO - Testing continues at RETS to demonstrate engine compatibility 
.,:vith the prevalve accumulator. The first stability rating test has been 
completed. The main chamber damped in 71 ms,well within the 100 ms 
!equired for the Oual I injector which is on the engine. i"""However, th~ 
?omb triggered ab~!.J:2_~~cB?dE-.9f.,}QQ.$.P.~L9.f? _cHl~.ti9_n_$-Jn the gas gen

(~'it((~i-;~k. ~~ rat<?:;- . . There were ~ure.i~.pl.'!?.: .... 01}~.2?.s~L.~Q9-p,~~k_==J9..:.lLe.ak. 
' e·.,~~ f-e. : follow~X b;Irs~~~?_Q..9.:..-~~£.. .P~~· T....1;er.::.."''::~.~,_!;..~ c:,pp~~_~~nt,~c£:.! e}~,~~n 
':r-:t.;u<t ~,,.. .~~~~n._~he. os~i~l.ati<?ns and !~.~ ~~ .~~.£t h~l~um. The prevalve replenish '( 
~. , .. •• c-< . I flow was started two seconds after the bomb initiation. There was no 
"r \; I. . \-\." .. \. 

, '" /J "'l 
~~ .... {, S· - , 
, I . 0 

.L,.:Q- i\..l.r ·"' ...... :. K 

indication of a helium bubble in the pump inlet at start. 

t 

During reinspection of 4 way control valve filters which had been removed /. l,,':--. \ 
,.....Lw, Jr:{l.~ .. '.' 
I" ~ oJ', from engines as a part of an inspection for aluminum particles in the -.. ~ . 
• r>\,.l.,1iH ,/1 ..... h d l' 1 . d h h h ' h tJ,.tLf~ I '~ I y rau IC contro system, It was note t at ~l'0~] patc es w IC are. 1FiO It,;, n : 

~
~~O--" .0 _used on the filters were loose or missing. These patches, which, 2 .... 

are used to control the cross-section of the filter in order to meet fil-
tering requirements, are apparently being loosened by the recleaning ...::-~-

process. Although the likelihood is small that the loose patches would 
cause trouble, all filters containing patches are being replaced, including 
the filters on PS-503. Fortunately Wintex, one of the two vendors (the 
other is Hydraulic Research), has never used patching to meet accept
ance specifications and non-patched filters are available" Change out 
on AS-503 is expected to take one day and reverification testing will be 
accomplished by normal in-sequence checkouts. ~ 

J -2 Engine 

The leaking gas generator control valve on the engine installed in 
AS-205 has been reworked and reinstalled on the engine. 

Prior to the last scheduled S-ll battleship firing, an engine ready signal 
could not be obtained on one of the five engines. Further checkout re
vealed that the electrical control assembly was malfunctioning. The 
ECA was removed and the ~connector was full of moisture. The ECA 
will be replaced. The cause of malfunction is currently 'under investi

gation. V 

Ed Buckbee
Translations
B.B. Would this oscillation level be critical if it occurred in flight? Do we have any explanation now? B


Ed Buckbee
Translations
No relation between these two things? B




NOTES/7/22/68/CONSTAN 

NASA/ASEE Summer Faculty Fellows Visit Michoud 

Some fifty NASA/ASEE (American Society for Engineering Education) 

Summer Faculty Fellows visited Michoud for a briefing and tour 

Wednesday, July 17. The group, enroute from the Marshall Center to 

the Manned Spacecraft Center, was briefed by Mr. James Stamy before 

being escorted on a tour of the Manufacturing Building. ~ 



NOTES 7/22/68 GEISSLER 

1. Venting of the S-IVB Hydrogen Tank in Flight: For clarification 
of our Note of 7/8/68 (copy attached) on this subject, we would like 
to emphasize that y:!"'e. feel ~.on~ident that the venting of the HZ at the _ 

.E:r:..esently prjW"'6sed low floW .rates will not compromise the safety of __ 

..fu.~._flight. "vHowever, exp~rimental data on gas dissipation from vents 
of our type are virtually non-existent. Our estimates for AS-205 
were based on extrapolation' of a few data points from a program on 
thrust vector control. With our "No HZ venting in First Stage Flight"t 
rule now set aside, we have to expect requests for . ~rg~~ .... vent rates 

_-E0oner or later. It is therefore, P~~?..§:to:;-y_ tJ].atwe undertake an . 
....e.x;periinental progra~ to have sufficient data in .. Ji.me.:::-We expect the 
experimental program to be inexpensive, with most or all of the work - -- -
done in our own wind tunnels. V 
2. Libration Points of the Earth-Moon System: Of the five major 
experiment s planned for the ATM, one is a white light chronograph 
sponsored by the Hi&h Altitude Observatory (HAO). This has an optical 
instrument with a 3 field of view always centered on the Sun. We have 
found this experiment extrernely interesting and at the request of SSL 
have done some work in connection with it. .!h.~_ ~.!.lstrument rnight be 
used to view the triangular Lagrangian points L4 and L5 of the Earth
Moon ... Sy·stem if they should corne within the 30 field of view during the 

ATM rnis sion. It would be Earti~"':1~~§-.;:.1.y,.J,~i~!est~nK to d~termine :w~ether 
~2.?_S, .. YLE~.!J:~_cl.es have .?-ccum:q.lated <;l. .t_~~es .~"'p'.2.i.P.t.~~ ~,"'The presence or 
absence of particles at these points might allow inferences to be rnade of 
the strength of such perturbing force s as the Solar Win4. We have 

.... ci"etermined thatJ~il:~ration point L5 would be visible within the field of 
view of the HAO on July 27, 1971-L and point L4 sornetime during the 
second week of August 1971. V ~ ..., 
3. Post Flight Trajectory: A Post Flight Trajectory Subpanel Meeting 
was held July 16, 1968, at MSC. The main item covered was the division 
of responsibility between MSFC and MSC on the AS-205/CSM-IOl m.ission. 
The post flight trajectory will be .MSFC's responsibility up to space-
craft separation. After this time, the _trajectory of the S-IVB stage 

.. will be MSFC's responsibility: except for a several hour period around 
rendezvous where the post flight trajectory responsibility will belong 

to MSC. \,." 



NOTES 7-22-68 GRAU 

1. 8-11: Additional nondestructive tests on the 5-11-11 Common Bulkhead 
suspected debond areas indicated that _~o debond condition - exist~. Four 
of the seven areas have extra layers of adhesive (allowed by specification) 
and three areas have slanted core material (not covered by specification). 
The accepted material review disposition was to use as is. There was no 
significant workmanship or process control prob lem; --however, the lack of 
specification of allmvable core slant is a problem. P&VE will define the 
degree of core slant allowable.~/-

A ~_~$IJ.ifi~ant , improvement has been realized in decreasing the number of 
, .,~qu~wks:;vritten by both the contractor 'and NASA 9~,~·i~g the final "shakedown'" 
of the S-11 Stage. There were 1500 squawks written during the shakedown 
inspection of 5-11-4 and 245 written on 5-11-7. This improvement is the 
result of additional emphasis on performing work in station. y ' 

The 5-11-1 and 5-11-2 umbilical disconnects (ground halves) .showed evi
dence of considerable amount of contamination present and possible corrosive 
_damage. Investigation has disclosed that tiR.. __ ~nd K5C preventative mainte:
nance procedures were not appli~able. Action is now being taken by NR to 
have the disconnect supplier, Royal Industries, to clean and refurbish these 
S-II-l and S-II-2 disconnects. ----,-~ " I I L'" 'I., c1..J~( !I{;7_;;J e:. .. J "trr-· ·~\.!J P f e c- J -", 

., I/-~ 

2. S-IC: A record search revealed that the Inboa~d Lox PVC Duct install~d 
on S-IC-503 is not qualified~ The PVC on 503 is identical to the one that 

'~lew with S-IC-502. The qualified design had several significant changes 
over the one installed on S-IC-503. It was recommended that the unit on 503 
be replaced with the qualified one piece gimbal yoke design that is repre

'~entative of the unit that was subjected to qualification festing. This 
activity is being coordinated with personnel of I-MICH-Q and Boeing Company. ~' 

~I 3. lU STRUCTURAL SURVEY: The ~BM survey ~t Tu~sa~was just completed with 
51- J ( our participation . . The s_~me_~J? lor.?-p!~ .... <:<:>~9.i,ti()~,s .. y~re , d_i~c.overed there as ..... 
~ were also found one year ago. Typical things found were inadequate proce- _ 
.sU'~rr ~r'es.-:racl<"'or"'t-race·ab·{HtY''''and many out-of-spec conditions. ~e found things 
S~~~ such as the incorrect density honeycomb core being used, brackets out of 
.st)(k-- ~ e. pos'ition due to incorrec t tooling, autoc lave operating out of spec . .,..L~ , 
tfClc.k~G<JtJl no r~on to _PEUj,~'y~ that the situation is better on the SLA. We are trying 

~ (C- 'tOestablish confiden-;e't~'"Pr·5pe·f""TIiaterT1l1 ~waYs -use(r'in the AS-205 and 
~, c. 1~'hi. -503 lU structure. We are also inputting these findings to the SLA/IU 
C .:rl ~ Honeycomb Structure Review team. 
l)i~MSC 

..l 4. MSC SUPPORT: This Laboratory has accepted the responsibility to monitor 
~testing, modificafion, and inspection of the LEM and CSM Short-Stack at the , 
Wyle Labs in Huntsville. This is in addition to our support of the Short
Stack Testing at MSC. V 

Ed Buckbee
Translations
applicable, or applied? B
[questioning if statement that investigation has disclosed that NR and KSC preventative maintenance procedures were not applicable should have read applied]


Ed Buckbee
Translations
Ed O'C. Suggest some suitable crackdown and coordination with MSC. B




NOTES 7/22/68 lIAEUSSERf.'!ANN 

1. Kni Di Ri tal Cor.rnutcr. lIaeussermann notes 7/1/68 indic:1ted that 
\I/C h'lu to provide sU}lporting data to NASA Headquarters and I'lhy He 

Herc not using the L0-1 computer for the ATr.! functions. A tcletype 
,}v:;tsrrep~;red in conjunction with r!r . 13e1el"'s office \Vhich-af~arently. 
has not sat is fi cd a fCII/ indi vi dual sin NASA lIeac.kluartcrs and they 
\dllk S'c'" herc tomorrol'J to try to understand the situation. He hope 
\-Ie \ViII be able to convince these individuals and resolve this 
probler.1 once and for all. There has al ready been an inordinate 
amount of discussion and justification on this subject. ' 

2. i\lSC-Anollo Inertial COr.1fjonents. !3e cause of the high failure 
Tate' and uespi te tIl e hi gh numbe r o~~ snares) ~ISC has to obtain 40 
adtii tional gyros for th~ current Apollo progra~~· Sfnce the .. 

' original manufacturer CAC Electronics) los t its canability to 
;nanufacture-:ihesc gyros-, >11T 'I/ill build S. gyros _in ' their oi'/n ,-

. faei 1 i tics; the ~~nil! g ~_~~.,gY_ro? _ (laye bcen_ c.ont]a c.tc? ~ ..:~~ -ci 
13endix, Teterboro . , Bendix is considered now the only comn any 
capable to produce these gyros - if anybody at all nossesses t~is 

art. v' > ~ ; ... d.~ I /~l~d ) 'L~~ I ~~ .. ~-. ~~ 

S,v.ut1 ! '; '/~.t .. ... 4- r,J-l';t...(t ;.-': C/7~~'C,t / 
- ': /' t ,-r-- / ' h ~ }k >"'; ;\rp~~· hj-y... rt-r ~ ~H ~l ·: r- {l't'} ~t1UI' ~ ~rf-t{,~L 

j , . /_ :) r-. , . l 7 ' I j /? 
~tJ C«.i'~ ,()'dt~ !#k.I~~J7k(.l ~t-~ r\.n.J..t!t~ .eu ~1tw..n~ ~r 

1l.th i'"' iN 'Sci;. ~ "~r ,i~ tr.l"":~{'" 
~ 

--

Ed Buckbee
Translations
Eberhard Rees Sounds like a potentially critical situation for the entire program. Please discuss with Haeussermann whether engineering help through Angele's shop is possible. B




NOTES 7/22/68 HEIMBURG 

ARM 9 TESTING KSC personnel (Middleton and Preston) were here Tuesday, 
July 16, to discuss test schedules for remaining access arm~. We will be 
able to sati's f y t~eir requi rements without being on. the cri ,~icar'patli~--'-

,- proY-ided test hardware can be del ivered as promised,. We wi 11 reconvene 
' on ~ AG~gu-st' 15 : " to reassess sch~dules once again . . ,Testing of existing 
~Arm 9 is progressing satisfactorily .and will probably complete program 
_~~veral d~ys ahead of schedule. ~ 

F-l TURBOPUMP (POGO) Four turbopump tests were successfully conducted 
this past week. The first test was at a lox pump inlet pressure of 90 
psia with . hel ium (0.01 # /sec) in the lox preva1ve cavity The lox system 

-was ' pulsed from l-t to 19 cps using the suction 1 ine pulser. The'" second ''' 
tes~was at a lox pump inlet pressure of 110 psia ~ith heTium (0.01 # /sec) 
in the lox prevalve cavity. The pulsing frequency was 10-19 cps using the 
lox suction line pulser. Test numbers three and four were conducted at 

-'lox - pump inlet pressures of 130 psia and 110 psia respectively and with 
the prevalve cavity filled with lox. The lox system was pulsed from 2 to 
25 cps using the suction 1 ine pu1ser There will be no turbopump testing 
this week in order to keep from interfering with the static tests of 
S-18-12 . Turbopump test should resume the week of July 29. ~ 

S-I I STRUCTURAL TEST PROGRAM The structural tests, Phase liB 
were successfully conducted on Ju1j -rs ~nd 19, respectively. 

c 'al ibration test is scheduled for July 24, 1968. v 

and Phase I I I , 
The LN2 gage 

S-II-5 The acceptance static firing test for S-I 1-5 has been rescheduled 
for July 25, 1968, due to the requirement to change the numbers 2 and 5 
recirculation pumps which were damaged in attempts to remove the ,power 
~- ..... . 
plugs. There are three special test objectives in conjunction with the 
acceptance firing. One is to evaluate forward bulkhead chi11down at 
1500 psig prepressurization regulator setting and a second is to verify 
cracking and reseat settings of the LH2 vent valves under cryogenic con
ditions. The third will be an evaluation of engine number four, LH2 
pump inlet temperature with improved vacuum jacketed system. New fuel 
ASI lines and new lox sump screens and baffles are installed for the 
test. Additional instrumentation has also been incorporated as a result 
of AS-S02 fl ight anomal ies.~ _ 

S-IVB-S06 (SACTO) Firing was accomplished at about 5:30 pm, July 17, 
for 445.2 seconds duration. Performance of all systems was satisfactory. 
Prior to the test, two satisfactory burns of the 02/H2 burner were made. ~ . 

S-18 Test SA-56, a duration test of Stage S-IB-12, is scheduled for 
Ju 1 y 25, 1968. ~ . 



NOTES 7-22-68 HOELZER 

RESOURCES SHARING: Presentations were given ~o representatives 
from Sentinel Command, Corps of Engineers, JPL and OMSF on 
various computerized systems at MSFC by personnel of the Data 
Center Division. Documentation was requested and is being 
furnished on some ~f the systems. Personnel from ERC also 
requested documentation on several MSFC systems through the 
Resources Sharing System of OMSF. This documentation is also 
being provided. '/ ' 



NOTES 7-22-68 JAMES 

1. POGO: During the teleconference on July 15, 1968, General Phillips 
and Dr. Mueller approved the LOX pre-valve accumulator method of eiimin ati :lg 
POGO. All stage hardware to incorporate the modification on AS-503 has been 
delivered to KSC and is now being installed. The mod deliveries (includir..g GSE ) 
and work plan support the S-IC power-on scheduled for July 29, 1968~ V 

2. Joint Space Vehicle Structural Assessment Team (J SAT): This team, u:.der 
Larry Mulloy, P& VE, and R. E. Vale, Msc/TA, is getting un derwa y as p r opos ed 
in LDX telecon July 15, 1968. ~~ead responsibility was assigned to MSFC by 
General Phillips. Presentation to senior management is planned aroll.c d ' 
August IS, 1968. '/ 

3. Short Stack Structural Test: Cracks detected in SM 008 requir e d its 
er-.... _ - .. _. ....... - ... _ .... __ ~ . • 

shipment from Wyle Labs, Huntsville, to Downey for assessment of s 'J.i.ta. ::>:Et-:-
for the structural test. SM 012 is available as a replacement if n ee d el:! . S(:ht duh 
planning still supports a "go-no go" decision for AS-503, completio:::-_ o f tes Hr.,g 
being set for early September. V 

4. Stres s Corrosion of S- IC Stage Servoactuators: 
Results of the severe environment tests at Michoud hav e confirmed tha.L3:11 

presently available S-IC actuators are stress corrosion suscept ible. , 
.-.. ' Redesigned actuators with stress corrosion susceptible material rem ov'ed 
are b e ing developed and are scheduled for retrofit on S-IC-6. Since de 'l"elopme:J.t 

,... __ • -:1:=.. 

schedules do not permit use of the new actuators on S-IC-3, 4, and 5 , the least 
stress corrosion susceptible actuators will be used. 

S. 
, 

AS-503 Launch Vehicle Erectio'n Schedule at KSC: 
S-II .... July 25, 1968 
S-IVB .. August 5, 1968 
IU. ..... August 5, 1968 V· 

I 
I 

/ 
6. S-IVB-506 Captive Firing: .The S-IVB-S06N Stage was static fired rO T 

445.2 seconds on July 17, 1968. Preliminary information in.dicates all te;,t 
objectives, including the 02H2 Burner restart capability, were su (":c essi;..:.lly m ' .. ' . V 

7. Saturn V Real Time Target Update: Reference Dr. Geissler ' s notes or 
July 8, 1968, and your note to me on the above subject. .Dr. M'~eller a n d 
..9~nera1 Phillips directed that the Saturn V Launch Vehicle hav e the c:apabi i1.~y :,;. 
accept a target update ~a the MSF Flight Mission Assignments Docum~nt. We 
are working with Ludie Richard's office and the Real Time Target Update Team 
(MSC and MSFC membership) to define whether this capability will be neede d 
and what it would require. . We do not consider this a major new undertaki ng 
for MSFC. \ - _... '. " \ 

~ I\CJi.I-s !t.11uw,,:"'LI_. 
.. P I - A*O ... ,.~:t 

tt~~ ~~ t~,~~~~;l~'{.4~kA. Ar~t r.t- ~l ~l 
~~ttf t~~~.- }.;-J.... J,.~ \. l-i.J;." ! kCoIJ Cc-\\ .J ~ ~H .. r'~~H -t'H(1 tL ~ / . I • . /1 
~o-r 0)J.s- L ~eA l~ ' H~~ bk-jl) d;..Jt¢t<.r- tiJ .u.~I,. 3. 

Ed Buckbee
Translations
Walter Haeussermann Why was this development not coordinated with P&VE? They have had an anti-stress corrosion program for over 2 years! Awfully late to discover this now!! B
[re all S-IC actuators are stress corrosion susceptible]




NOTES 7/22/68 JOHNSON 

Aerospace Medicine/Biotechnology Program Review - Mr. Miles attended 
a Program Review Meeting at Headquarters the 18 and 19, called by 
Dr. Walton Jones, Director of Biotechnology and Human Research 
Division of OART. Dr. Jones and Gen Humphreys, co-chairmen of the 
meeting, laid out a plan leading to inputs from the Aerospace Medicine 
efforts into the BOB program memoranda in at least three of the four 
following working groups; 1. Lunar; 2. Extended Man Space Flight; 
3. Space Technology; 4. Aeronautics. The immediate objective is to 
develop a nprogram Source Document" (5-year plan) through the efforts 
of tltt .. e.~ .. ~or~ing groups,: l. Life Support and Protective Systems; 

\ .. 2 .... __ ,. Man-Systems Integrat~on;J 3. Human Research . . ,Marshall has pro- . 
_.,' ." .' .. " f , .. - . 

,posed two members: \" Mr. C. May (R-ASO) and Dr. J. Rodgers 
, (R-P&: VEl on the seqond group. MSFC has not been invited to p!:rticipate 
~ .. t?,e other ~o. A three-day meeting of these three groups will be held 
in Washington beginning July 31. Dr. Jones' staff will prepare the 
program memoranda from these Program Source Documents and have 
them ready for BOB presentation September 3. 

To provide for a ~o~tinual revie'Y of the five-year plan_,a . Managemen.t 
Board was proposed which would be co-chaired by Dr. Jones and 

~ ~"-.-

Gen. Humphreys, and contain seven members one of which would be a 
Marshall Representative (Dr. Johnson's name has been recommended).V 

... "'-:.;..o----~. _--.,.... -.- -- - _.... . 

A letter is expected within the week describing the objectives of the 
Board for the Aerospace Medicine Program and asking for a nominee. ,/--



NOTES 7-22-68 KUERS 

Computer Analyses and Control of Metal Movement during Welding: 

The maximum "offset" permitted in the Saturn V is approximately 1/32". 
This is a critical type of defect. Offset is not reparable in the common 
sense. The weld joint must be completely removed I the two parts again 
fixtured I and rejoined by welding. Offset can res ult from tolerances in 
component fabrication and from inadequate fixturing. HQYI_~y.er.t. cylinders. 
that have been very accurately constructed and most carefully fixtured -' ---, 
may exhibit offset after welding . This is due to movement of metal during 
,..., - - ' ... ..... -...-. .. "'" ~ ... - .- -. --
welding. Unequal rigidity of the two parts or uncentered thermal patterns ....... "- . "-.- . 
results in differential metal movement and consequent" permanent" offset. 
A most recent example is the S-II bulkhead to Y-ring weld. 

In the last two years I the ME Laboratory has sponsored two R&D studies 
dealing with metal movement during welding. The contractor principal 
investigators presented the technical accomplishments to the laboratory 
on July 16 I 1968. The objectives of the studies have been twofold: 
(a) to obtain a m~~l}~.In_~tical definition of metal movement .that can I by 
use of a computer I become a research tool in analyzing an indefinite 
number of combinations of variables I and (b) to devise a means of 
c~~!.~oging welding therIl!al patterns. 

The study that will satisfy the first objective is being conducted by the 
Battelle Memorial Institute. The principal investigator is the internationally 
recognized authority in weldment· residual stresses I Dr I Koichi Masubuchi. 
Dr. Masubuchi has defined metal movement during welding as a function of 
material rigidity and thermal pattern magnitude. Now available for use in 
our continuing investigations are two computer programs. One program will 
enable us to predict welding isotherms I knowing the welding energy input 
and the welding travel speed. The second program is a prediction of the 
magnitude and distribution oCdynamic stresse.s I given the isotherms and 
the changing yield strength of the material at each isotherm . . The use of 
cqmputer analysis in welding development is a relatively recent innovation ....... ~ .. 
which the ME Laboratory has been interested in and instrumental in bringing 
about. 

The second study I made by the Harvey Aluminum Company I has been an 
approach to _.gontrolling the thermal patterns caused by welding. By 
cryogenically chilling an area behind and adjacent to the molten weld 

~ . 
puddle I stresses resulting from local expansion of metal can be .neutralized. 
-The shrinking metal in the chilled area allows the metal around the weld to 
expand and alternately to shrink. The study will be continued in the ME 
Laboratory to further define the optimum thermal patterns and to devise 
practical application modes. V-



])ill ~rO\~ 
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NOTES 7-22-68 LUCAS 

1. POGO: The third LDX Management Review of the Space Vehicle Oscillation 
Program was conducted as scheduled on 7-15-68. The decision was reached 
to incorporate, in AS-503 and subs, the "fix" (heliurtL...charged prevalve 
accumulators in all five LOX lines) recommended unanimously by the POQO _ 
Working Group. All hardware for the - se-fe"Ci:ed POGO fix is on hand at KSC 

- and installation on AS-503 · will be completed in time to support "power ont~ _ 
by 7-29-68. The LOX line prevalve accumulators have been instalied and ' 

- the remaining hardware for the POGO fix will be installed in S-IC-6 by . 
~7-26-68. This supports the scheduled firing date of 8-6-68. ~ 
2. J-2 ENGINE: A leaking fuel poppet on the GG control valve on S-IVB/205 

f 
required that the valve be returned to Rocketdyne for rework. ' l-!~,tal chips 
were found on the seat which were thought to have caused the leak. Upon 

[
-return from Rocketdyne the valve was reinstalled, in S-IVB/205 and again 
!~.!-l$~_d .. during leak checks. The valve · has again ~~e~n remoye.~ and retur n"ed 
to Rocketdyne for disassembly, inspection and rework. v 
3. S-IVB-S06 ACCEPTANCE FIRING: The S-IVB-S06 acceptance firing was 
accomplished on 7-17-68. The firing was a full duration (445.2 seconds) 
and cutoff was by LOX depletion. Cold helium leak checks were performed 
prior to and after the firing. No leaks were noted. The cold helium system 
incorporated the latest teflon coated conoseals throughout and the modifi
cations seem to be satisfactory. This is the first stage firing of the 
restartable 02/LH2 burner. Two successful burner firings were accomplished; 
the first was a normal firing, and the second demonstrated restart of the 
burner. Peeling of Korotherm, insulation around the auxiliary tunnel on 

._--,.." 

.,the forward skirt was noted and recorded by camera. We have learned 
that this has happened before (S-IVB-SOS). . 
4!_. SATURN IB: The evaluation of the AS-205 pull test has been completed. 
The average variations in the strain-to-load constant are about 10% between 
AS-204 and AS-20S. This difference is not due to a redistribution· of 
loads as originally suspected but is due to a variation in the strain gages 
(gage factor, installation, etc.). This variation in strain-to-load con
stant illustrates the need to calibrate the gages -prior to each flight. 
A pull test is the best means for calibration, since it provides an end-to-
end check of the strain gage system. ' I""" , 
5. HABITABILITY EXPERIMENT M-487 (FOOD, WASTE MANAGEMENT, HYGIENE): The ' ~ 
new MSC Principal Investigator (Mr. Cadwe ll J ohnson) stated to Fred EJ\·mrd s 
(our development center monitor) thatMSC plans to do the basic engi neering , 
feasibility, and concept studies of M-487. Later MSC will turn these 

-results over to MSFC for hardware implementation. He indicated what ' amounts 
to a reorientation of MSC's approach to the OWS. According to Mr. Johnson, 
pres.e'nt OWS engineering and design have been ov~rly influenced by localized 
opinion at MSC, and importance in the future wi 11 be at tached to '~perational 

_E~p'a~ility in space stations at the expense of medical desirability or , ' 
jP-sychological implications. We hope that one way or the other an acceptable 
philosophy wi 11 harden soo~·. '.... " " 

~ 6. AAP MDA BASELINE DECI SIONS ( BIOMEDIC.~ EXPERIMENTS): Reference Notes 
7-8-68. The answer to your quest i on is NO. So far, we have been unable 
~.o id~ntUY..._'Lb.alance~ capability (~hru all t·h~· - ·Iab·orat(;i·ies) ~to ' do· the J~b~ 
However, we are still trying to work out a way to do the job and we are 
continuing to clarify what is to be done. v/ 

Ed Buckbee
Translations
Bill Brown ??? B




NOTES 7/22/68 MAUS 

FY-70 BUDGET PREPARATION - In _pr~'?~ years NASA Headquarters prepared 
preliminary estimates for the budget year which normally involved several 

~" altern"ate program levels. Subsequent to "the submission, BOB often reque-sted 
data for additional options. For all options NASA utilized data from the 
Apollo Cost Study ~ Computer Program. MSFC, therefore, influenced the budget 
preparation by providing the Apollo Cost Data to NASA Headquarters through 
MSF. "- " 

For the FY-70 budget preparation NASA did not give BOB preliminary ---_ .. ,_ .... ' .- ........ .- .. ," "'- .. 

estimates as in the past. This year BOB requested several specific analytical 
"" -"-
studies for use as a basis in the preparation of a Program Memoranda and for 

.... _._ • oW •• _ •• 

budgetary decisions. The source for the Program Memoranda will be the Newell 
pTanning and Steering Group _utilizing the cost and programmatic data from " " 
work1n'g groups, such as Rosen's Special Launch Vehicle Group. 

~oe.\"'''''~;.1,.-::<f ... o; ..... ~. - ..... -"I ... ~ 

MSFC will now influence the budget preparation by providing data 
directly to Rosen's group ~ Last week we provided up-to-date preliminary 
information to Rosen, whIch was based on the latest Apollo Cost Study and 
which represented !~gures substantially lower than last year's figures. V 

REDUCTION IN FY-69 ADVANCED MANNED MISSIONS PROGRAMS - Doug Lord 
has notified us of the following reductions in MSF's FY-69 programs: " 
Advanced Studies . - $ S. OM to $ 2. SM, Supporting Development - $ 32. OM 
to "S18 . 2M, and Experiment Definition (FY- 68 & 69 total) - $ 21. OM to 

.... -$U. OM. MSFC was requested to revise planning for FY-69 in accorda~ce 
with these reduced funding levels. Direction was given to suspend further 

_cqntractua1activity for Experiment Definition and to submit contract status 
including contractor amount and date obligated. This information was 
submitted Wednesday, July 17. He also requested revised FY-69 proposals 
for Advanced Studies to include Saturn V Workshop Follow-on Studies and 
a priority listing of Supporting Development Tasks which will be submitted 
as a supplement to POP 68-2. As general guidance in the assignment of 
priority of work, a S pace Station Program ' ~as 'defined a s the most probable 

=--= .. • P _"'0.- T E<f .,",·t..f-'-__ ~"'(Ot"ol.- ,:~ -1-.. - .• ..-:-:;' .... _' .. """, _" ,_, '" ••. ; ... ...., ..... _~'''''' ' __ ~ _.;.J .......... l;..o,o ..... ..,... .' ,. ..... ,..... .. ~ ',... V_~'t!-.."..·7..- ............. __ '¥I"" ............... ~;) .... l;': ... ~ 

new maj or Manned Space Flight Program sta-rf. . 
~.~"" -~~~1.''''''''--· 1···· .. '- ... ·... .... .... ;-. 

- .. " ~.~-~~ ___ ~~'\>If..~ ............... ~;;,..6t;o.ll_"'-- ... ~_ ...... .r~ V 



NOTES 7/22/68 MURPHY 

Operational Readiness Inspection (ORr) of Neutral Buoyancy Operations: 

The Operational Readiness Inspection Demonstration of operation 
on the ~arge -'neutral buoyancy simulator will be held Tuesday and Wed
nesday I July 23 - 24, 1968, for MSC. The MSC people include: 

"" "', ~. ~ , ~ 

Dr. Willard Hawkins I Medical Operations Office; Lt. Commander Paul 
Weitz I Astronaut; Mr. Fred Burns I AAP Office; Mr. Louis Richard I Crew 
Systems Office; and Mr. John Conlon I Flight Safety Office. The purpose 
is to demonstrate safe operations I prior to clearing astronauts for _ .. -...... -.... _._.-. '. , ." 

pressure ,su,it op'er<?-~ion in our tanks '. As you know I this is the first OR! 
which has been conducted within MSFC to pre-determine hazardous I or 
potentially hazardous I conditions and provide procedural or hardv..are 
fixes to insure safe operations. \. ..... 

The small group of R&DO specialists that conducted this readiness 
inspection -are to be commended. We intend to use this method to insure 
personnel and hardware safety on similar proj ects in the future. V 



NOTES 7/22/68 RICHARD 

Guidance -Software Task Force: The final meeting of the Guidance 
Software Task Force was held in Hou'~ton on July 12; ' 1968. The ' 
MSFC part of the prograITI was :,: _~~~. __ planned and coordinate~ by, 
Jerry Mack of Astrionics, with Ie, R&DO and IBM support. Our 
part was well accepted. V 

The final report of the cOrrlrrlittee will briefly highlight the status 
of software as assessed by Dr. Mueller and the Task Force, with 

.:.ecoITIITIendations on software rrlanageITIent and approaches in the 
future. Although this was supposed to be the final ITIeeting, 
Nir Luskin will be asked to arrange one AAP briefing for the Task 
Force in about three weeks. ',v" 



NOTES 7/22/68 SPEER 

1. Apollo Night Launches: OMSF recently requested the Centers 
to i!l~estigate the capability for support of night launches. " Such 
capability will exist by mid-1969. KSC is procuring fifty , ~eno~ 
8ea~~hligh~s from Fort l?elvoir to meerr~e'qUirements"for engineer
Ing sequential and documental cameras as well as abort advis ory 
system requirements. DOD has advised that the operational cap-

.' ~ 

ability for launch site abO'if 'reco'very support during nighttime wi1~ 
exist in the fi~,st ,<:luarter of C'Y69. V 

2. GSFC 1vHssion Data Management Seminar: A Mission Data 
Management Seminar was held on July 15 and 16 to review GSFC's 
experience in the areas of experiment mission data, experiment 
flight operations and control, and their relationship with experi
ment PI's. Thes e are areas of direct concern to both MSFC and 
MSC due to their applicability to AAP and ALSEP. The pres en-
ta tions and ensuing dis cus sions exemplified th~ magnitude and ,_ 
complexity oi th,€ data management problems associated with ,our,,~ 

AAP missions. , Some points of interest: (a) GSFC flight missions 
' are managed a~d operated on an indiy~dual exPeriment project basis 
leading to considerable variations', between projects. (b) ,G§FC 
emphasized'-the importance of maintaining clos e coordination with , 
PI's during all phas es of the P~~J~ct and opera'ti~ns and claimed a '" 
rathe'r informal academic/scientific environme~t. (~) GSFC pro
-Viaes the PI with as much flight data as he desire~J but only as 

. . • . • • ' .'~'" ••. _ . . _....- . .~. f4 

separated raw data. Even with this limited data processing, ,the ., 
task takes on an unbelievable magnitude; e. g. 1,700 magnetic tapes 

,-~~d 5" 100 digital tapes pe~ week which is their cur~ent and increa~~:
ing rate. Mj!~h. .... ~~ILb~_lea+-.n.~_clfrom~GSFC. in.cthes, e ,.,?-;~a! and we 

--a:'re arranging follow-up sessions with GSFC personnel. V ' 

3. ATM Data Requirements: We have initiated efforts to determine 
the total data requirements for the ATM Mission and to assess the -. -
compatibility of these requirements with the existing data manage-
~,,~. ., 

ment capabilities. A series of meetings will be held with the PI's 
during the next two months. A preliminary listing of the total 
ATM data requirements is scheduled for completion by mid';' 
December 1968.V"'''' 

\" 



NOTES 7-22-68 Stuhlinger 

1. NEUTRON ALBEDO FLIGHT EXPERIMENT: The MSFC-Oak 
Ridge National Labs Neutron Albedo Flight Experiment, which I 

--mentioned in my NOTES of 7-15-68, was successfully launched on a . 

balloon flight last Friday, July 19 from Pales tine!._, .. !.~.~a.s. , It reached 
an altitude of 106, 000 feet. Early telemetry and data appeared s.atis-

.... ... '" .~:-. )04, ~~ 

fact9r'Yl but later overheating of the instrumentation influenced the 
~.-w.."'"~',*" '- - ~ .... . ,.t~"":-t-?~~",,~<:..o:bf .• ~.'4t'h ..... ~~r. 

. a~.~~lJ'~y~o!"!.l.!~~".._~~~,~~o JrC!!1s ... !l:..~!..~. The balloon was cut down afte r a tota 
flight time of five hours. \.,.. .. ~ .' 

2. AIR FORCE ACADEMY SEMINAR: Dr. Shelton of SSL will present 
a three hour seminar on ~~vanced propulsion at the Air Force Academy 
this afternoon. Part of his material is expected to be incorporated into 
the regular curriculum of the Academy.V--

Ed Buckbee
Translations
E.S. Did we get the info we sought? B




NO ..... ES 7/" '"' /( " 'I'''Tn .l tG.:., .) Ij £.. ._J:\. 

VENTING S-IVB HYDROGEN TANK IN FLIGHT: Reference is made to 
r;;! 
_1' 1 l , ." 

your note on Dr. Geissl~r's not::;s of 7/8/68 (copy attached) asking ~hy we :I)~, f 'l,:/ ,,'J( 
did not advise the DCR Board t1~2.t th e; p ressure reductions involved to rn~d ,c;,vJ-J..C, 
th~ fracture mechanic s c~ite1'is. 02"'. thr.:: LHz. tank would require venting of J cC!t ;{ :;. " 

, gaseous hydrogen throughout the fi:rst stage flight. It was recognized that ~ "" ~I~ l ft' ~ tI.I 
LHZ venting could occur dUTing .fi :r' st stage boost, but with the vent setting W'M ;(>.f~;i ' 

agreed upon at the DCR, this vE:r..t:ing in all probability would not have occu;- - h<.. /''''-

Ted ~mti~,late in fir sto s.tag~~ flig}~t~ S::,"CG_ the venting woul: b.e occ~r:~ng ~~"'. -P;-~~-./( :) < . 
the .uppe ... atrnospher~, ~. wa.s no .. ,,,cm.::>lde:. ed to be a probl-Jm! how<cv ~.'., a1~ ' .. r ,h i t ) I 

the DCR, when we reduced the veIlt. ':t.nd relief valve setting by an ~dditioD.al , :I'(';: ~; 
l .. t d' . b'; . . d' h . b t . ' d f'l- L , PS1, 1 nla e lt POSSl J.e ... 01' VeTJ.t1ng to occu.r . ur1ng t e entlre OOS per).G . ' ',; "!.\ I " ,, 

P&VE has furnished AERO \vit.b th>:: n:axirnum pounds per second (0. (94) of .:, ,: , , . 
LHZ that could be vented dur'i:cq .:; - IB stage boost. T~e ~ero-AstTody:na.~i .: ,§ ,J r , •• !' 

P . t Off' - . f i 1-"" " . -,. r tb "1 _!.9.J.E.f __ _ ... _l~e has l!l OrrrH~( us ~.:m ;:; c.r.'.'~:rG 18 no p~OOlem oecause 01 _ .e S!::1 ::1.t , ~'!~i / 1, 

amount vented and that D :r. Geis sle;:;: will document this to you in their we€:~~~7. ...:: 
-'~;'ote S. -. ~ ." - - - --- 'L-·'~·i ;-~.~! -~" "' J) · I "' r ,/! l !" L 
. - ". ~.;1 - . -...,'" i7~~t:L.!i. , f\.,l 11( .... , jp\r-,.,f'7 e.~ ,... 

~'C:~ .... _ .... ~ ". __ . ~ .. >;. ... ' . r 
H-l ENGINE LOX SEAL L:.s .. -\K D:E~:TECTOR INTERLOCK: 

. ":-,.....; 
As a :result of ',]. -.. ---.-~. 

DCR a.ction a review of this ir~tr;rlock logic was made. The present desi?::1. 
uses the signal hom. any of tb.e 24 S2ns o~ s as an interlock action in the pre!=:3.-
ratioIl- complete chaia l.:.p to ignition (:oDllnand. F:rOlTI that cOlnrnand to ~i£to£:f 
the voltage signal from ;': of the :3 SE-:nsors on each engine is interlocked to 
provide cutoff . . In ord(~I' to inc r e2.s~. the probability of launch in the last rr.:~_:u - _ 

utes of countdown if one sense:': Jail:sd 2_11d sent a fal~_~_ signal (norrnal 1ailu1'c 
rnoae -'is ' lipen .:. rio sfg;.-C:i ) i t" v:as de ::id:.~d to ~1.lb ·stitllte the voted logic :r .el;;.y , ' 

~f()r '-the' an-y- sensor relay iE tJ.l'~ ?::"epa.:r2.tiorj.--:.:o':rr..plete chai~1. ,- The ar~j- s-8 :"CsZr -
'Sig;--aCwUi- stiTi "i;-;- displ.1.Yed v:l::l 1.:)..r: i r' and analysis data is availa.bJ.~ ( In t~:.,=-; 
DEE-6 -printout: ---'i'his de cision l1.~sl>~en discussed with KSC / LVO F~:rs(tr;'I~.':? L ~/' .... -

S-IB STAGE TANK TOOL'iNG : Li:G.g-Ternco- Vou.ght is now conlpletir!~~ t~~e 
last ta.nk for S-IB stag.~s L) t!":lT cugh 1,). The last tank is expected to b~ 
shipped (In 1 0 /7/68. P12.ES a:c€ beh.g fCJ.'m.ulated to store the govcrnm.e:Lt 
fu:n:ished tooling at l'Aichc,ud in o:;:'der to rDai:r..tain the nlanllfacturing capability 
sho"Gld any S-IB tanks bE: required in the future. V " 

s-rlB-506 STATIC FIRI!\G: The 3-IVB-506 static firing which wa.s suc.cess-
...... -, 

fu.lly conducted on 7/ 1 7/66 "!(=.:dii '.::d ~:T.oper stage operation with the ::;:-du·.:e:::1 
'LHZ tank pressures. V 
,--

DEATH OF SATURN 113 EMPLOYEE:Mr, Lyle D. McIlwain di e d last 
r.ig!--.t of a heart att2.ck. hlr. McIlwain 7~-;;~' to MSFC in mid- 1964 ' froT; 

"-rthi (;l'~(;l Chemical Corpora tiou ~. D.d VIa s em.ployed in our Sy ste:ms EnginN.!T
ing Office. 

Ed Buckbee
Translations
B.T. My surprise that DCR Board was not advised was based on our previous hard _______________faded out____________lst stage burn. B


Ed Buckbee
Translations
He has. I'm now satisfied. B




NOTES 7/22/68 WILLIAMS 

1. Launch Vehicle Working Group: On I~y 19 Bill Huber transmitted 
to Milt Rosen copies of the reports and we are continuing to work on 

'-reIining the data and answering questions from the working group. 10 
is distributing copies of the reports for comm ents. 

Milt Rosen has requested a two-week extension (August 1 to August 15) 
on completion of his fi~al rep~rt for the PSG. He will Dgt have any 
written material for the July 23 PSG meeting at Goddard. 

We will present a s~;;'~ary of the Rosen studies for you at 2: 00 p. m. , 
Monday, July 29, 1968, in the 10th floor conference room. V-- -' 
2. Bioscience Experiments: John Mason, MTX, and John Hilchey (ASO) 
prepared the draft document "Contribution of Man to Space Biology Flight 
Programs" as input to the Progr'a~- Sou'r~e Document for the, J?ioscience 

- Program Memorandum. The paper is due on about August 15 and is now 
being reviewed within MSFC. We have been asked to help in a follow-on 

Ii WCtiJ'.t.. J;l f\ effort to explore presented alternate approaches through this fall. 1'his 
f..L '!',(. -j' H<'~'J / 'roay be a problem in view of an interpretation that Dr. Mueller doesn1t 

-i]) f\{~,<l?t us t?work.i? the BJo~cience ,area,! I am looi~i~g- int'~ tilis" md '~iir 
{- present the overall situation to Mr. Weidner shortly. 

Dr. Hilchey also contributed to the . !3i_oscience N~anned Experiment 
Program submission to the Sciences and Applications Section, EMSF 
~':V?!king Gro~p pSG, especially in experiment description and time
phase planning. The concept of grouping bioscience experiments into 

. compatible modules or Program~ Elements (Bio C, Bio D, E, and F) ~ere 
reviewed. The Bioscience Directorate will incorporate new Program 
Elements into Bioscience Program memO to BOB. 

3. Nuclear Propulsion: The s~s.5md te~t (restart) of the Phoebus-2 _ 
!eactor was conducted at NRDS July 18, 1968, {first test successfully 
accomplished June 26, 1968}, to obtain reactor control characteristics 
and other design data over a wide operational range. Neither full power 
nor long duration were objectives. 

At the l350MW power level, a feeder valve signaled a malfunction and 
triggered emergency shutdown. -Subsequent determination that the signai 

' was erroneous led to restart for a very smooth and successful test. All 
t~st objective s were achieved. Maximum power level was 1.??qM~, total 
.!.:un time was 30 minutes. ~,. 'r'--

4. Optical Communication Technology: Optical Communication contracts 
NAS8-2l497 (Perkin-Elmer) and NAS8-2l498 (Chrysler) were signed on 
July 12, 1968. Technology needs require to investigate" alternate 
approaches" using ground and/or space tests, as appropriate. V 

Ed Buckbee
Translations
F.W. To whom did he say that? B
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NOTES 7/29/68 BALCH 

S-II-5 -.§t~i:.r~_r:rg-=-_our:_t~~~.~, :y-~s ~!~':'t?~e~~.~9.. on 7;' 25/68 after LOX and 
LHZ loading because of failure of the LHZ vent valves. New vent valves 

• . •• --- - ... ~ .. ~' ... ~.- .-...,.- .... . ~.,.......,.. ..... ~ .. --~- --' .' '- ~!'-" •. , -. , .......... J.o!"J 

have now been installed and will be checked out today. Tentative plans call 

for static . .fir~ng, 0.!:~J_i L66 &0.-

Reference my Notes of 7/15/68 regarding power failure on S-II-5 on 7/11/68. 
Anjntensive review of circumstances and procedures has been ~d~~way to 
prevent recurrence of this and similar incidents. Karl Heimburg visited MTF 
on 7/24/68 and corrective action will be coordinated with him. Gas volume 

~ in the duct was insufficient to have caused loss of the stage, and tJ1e J...H recirc 
.pumps were.!!Q!. daITlaged by this back flow. As previously reported, two recirc 
pumps were damaged in a subsequent independent inspection of insulation entry 
into the electrical connectors on the pumps and had to be replaced. Changes in 
the facility power circuitry are now being installed that will provide ease of 
positive verification in the Test Control Center of the status of all of the remotely 
located switches. Although there was EO _in:,oly~ITl~.~t of~E and Boeing in this 
~rt icular incident, _ review of procedure s utilized in areas under their control 
has also been initiated. v 
S-II-6 - Mods to Augmented Spark Ignition (ASI) lines have been installed on 
all engines except No.5, and this engine has been lowered for ASI line modificatinn 
LOX screen mods are to be started this week. Power-up is scheduled for 8/5/68. V -

S-IC-6- Preparations are in progress for uaJic_ iiring on 8J.6/68 . . _. Major 
constraints are open paperwork, tight delivery date for POGO modification 
hardware, and pos sible conflict with with the S -II- 5 firing .. ~_~~?'a.:r:-~~~.~ion 

tan? r:.!olution of schedule is expecte.d tod~~: 

Public Affairs - The President of Louisiana State University and the Chancellor 
of Mississippi State University, with other officials from each of these universities, 
were at MTF on 7/25/68 for discus sions with .Mr. Francis SITlith, NASA 
Associate Administrator for University Affairs and Mr. Herbert Quinn of his office. 
1 also participated in the discus sions along with Mr. Harry Gorman and 
General 0' Connor ........... --- -



NOTES 7/29/68 BELEW 

ATM EXPERIMENT S082, NAVAL RESEARCH LABORATORY (NRL), 
CRITICAL DESIGN REVIEW (CDR): The NRL CDR will be held July 29 
through August 2 at Boulder, Colorado. The review team will consist 

- - .,- -_._. 
of representatives from NASA Hea.dquarters, MSC, KSC, and MSFC. V 

- I<:"C-'135. ZERO "GB TESTING: Zero "Gil LM ertd film retrieval tests 
... _- .-' . . -

in a KC-135 aircraft were completed last week. The results of these 
--fe-sts are being studied by P&VE and cognizant experiment engineers.V 
ATM PRELIMINARY DESIGN REVIEW (PDR): We have scheduled the 
A TM PDR at this Center beginning with a general session at. I :00 p. m. 
Monday, August 26," with Tuesday and Wednesday being dev~to"--"--' 
separate design group meetings and the pre-board on Thursday ,after
noon. V 
MDA DOCKING POR T DELETION: During the Baseline Meeting held 
at ~SFC on July 24-25, it wa.s tentatively decided (pending final min
utes from Headquarters) Eo re~o-~-e- docking port #4 !rom the MDA 
(three of five MDA ports are now removed). The reason for its removal 
was weight reductioll. ~ 
SATURN I WORKSHOP BUDGET: A meeting with McDonnell Dougla s 
Astronautics Company concerning FY69 requirements was conducted 
at St. Louis on July 25. Funding reductions were dis cus sed covering 
an assortment of line items to bring requirements in line with re
sources.~ 

LM-A PROCUREMENT PLAN: The MSFC Program Office has agreed 
to coordinate the ,E.Z:9.curement package for the LM-A modificat~,ons. with 
us to assure compatibility when the hardware transfer takes place. It 
is necessary to submit the procurement package to Headquarters as 
soon as possible to allow continuation of the Grumman effort in September 
directed toward a 1971 launch date.V--
BRIEFING TO DR. MUELLER ON WORKSHOP A TTITUDE CONTROL 
SYSTEM (WACS): MSF has requested that we prepare a briefing for 
Dr. Mueller on the WACS. The briefing is also to include tradeoff 

- .--- -........ -- _. .. .-.. '-
~£toYEs .involving CMG's versus a bipropellant (WACS) system for th~ 
_w ~)l:kshop .. , No date has been set but is is expe cted to be about E1i9 
.. Augus t. \, ... /-' 

AAP PROCUREMENT RESTRICTIONS: Hal Luskin's office has advised 
that the July 12 teletype from Director of Procurement, which required 

~P]S2.£%~m.e-Du.stW .. ~UEP'lgy_~~Y...lieJ;..d uarter>'t4is bei~~ 
res cinded.~his enables AAP to incrementally_Jund contractors, make 
scope changes and process relat.ively "small dollar" purchases without 
Headquarters approval. VThe 9the;: procurement restrictions applied 
October 1967 :til!..~~ to AAP and other MSFC programs.V 



NOTES 7-29-68 BROWN 

H-l Engine - The H-l engines in S-IB-12 performed as predicted during the 
long duration static test on July 25. Inspection after the test revealed 
no har,dware anomalie~. V-

The LOX pumps were disassembled on July 27. The vented bellows LOX pump , 
seals were in acceptable condition. The retrofit-of- the vented LOX bellows 
~--~ - .... . 
seals in S-IB-205 is scheduled, to begin approximately August 5, 1968. V-

F-l Engine - POGO - The notes of 7-8-68 concerning MSFC turbopump testing 
erroneously reported that with helium injection the LOX feed system first 

mode natural frequency was -T.S ' ·cps. Actually, the testing was with a d 

" fully charged he lium accumulator. - The reported indication of a second 
iiiode frequency at 12-14 cps has not been confirmed by detaile'cl'-data analysis. 
~RETS, the planned ten test ' program on engine F-4028 to validate the .
POGO solution as related to the F-l engine was ££mp~eted , with seven tests 
conducted during the period July 22-26. Test conditions included ~ m¥~ 
"soft" shutdown, S-IC-6 static test conditions, and flight LOX pressure 
~"imulation with the prevalve charging sequence'. Following the bomb test 

- reported last week, the gas generator ball val~e and injector were replaced 
and a st~yility r~ting test was conducted on July 22. The engine damped 
.!E_.~~lY 8 ms with no indications of gas generator insta'bility. v-' .~ 
KSC - During replacement of prevalves and a PVC duct on S-IC-3 at KSC, ~ 
.¥'et~R!EE~l.l?",s_'1..?£e ... , •. ~u~'§~h..~..euI?p-..w.l~!= __ i.nd~_~r~Q.l.';!Jlc,~ .... of the engines 
in positions 2, 3, and 5. Numerous particles, which appeared to be nickel 
and steel, of the order of 0.001" x 0.005" with a few larger particles 
of approximately .125" x .125" x .005" were noted. The particles appear 
to be within acceptable limits. However, Rocketdyne is making a determina
tion of the acceptability and The Boeing Company is trying to determine 
the source. V-. 

FA =J-2 Engine - !!_~~~~es of the J-2 engine pressure transducer housing~ as 
Ln~k~ a result of stre§_~ __ S..Q~X£~~QI~ ... Q...,.~..-.t11.e _ housing material have been found. A tJ,e,,, failure of this type results in ;;;t-e?n"'aY~TeakagE;-:' 'Six failures of this 

r\j ~ type have been reported previously but a..t_.tDG._t.i .!p.'L.'1ere. identified as 
tkJJ being caused by l,?ck of. weld penetration. ~ Some o'f the ~ore ';;it'ic~-i -failures 
~~~ would be ~n the start tank,and 7he .h~lium control bottle systems, particularly 

as affect~ng restart. (Th~s £a~lure mode, however, is ~~~ related to any 
~~ of the AS-S02 anomalies.) All transducers are being evaluated to determin~ 
C¢h~i(.. r !a!.~~~~:i,.mpact , and the J..abs:)];·-~tOl;'i.~.s,-""~Ee" ~~~~_ting_ R.ocket,dYIle _~.p ~ ~~-lecting .' 

, I /1 an acceptable fix. Any impact on AS-20S and AS-503 is being assessed. I ' 

~~" Hhtl t&~ , .. " ~ 
~ During an attempted firing of the S-11 Battles~ip . on July 28, engine 
n~JI number four failed to reach mainstage. The preliminary analysis indicated 
S"'aje", _ .. LOX starvation to the gas generator; l31 .tubes were_ §.P1it .lJ) th~ ,.tor~1}:,.\!s.£o~ 
~01 \ ~~3mb~~. The gas generator LOX bootstrap line and the gas generator control 

tJ. J valvo e were rem, oved. l..Z£ .. ~ri$~ . . f!1a.t_cr:!-...~.!~._Vl~~.u f~H!lldt .~I:ic ... h __ ~t'?1?a2!J: ,"E E?!3UAcj:~sI .. 
~ . . 2:'~~~E~~., .. ~;>,5~e: _ .s~~","ge_q~~>!S~~". Efforts to identify the material are 

conL~nu~ng·V 

Ed Buckbee
Translations
Dieter Gray Looks like a new rash of contamination. Any suggestions? B




NOTES 7/26/68 CONSTAN 

VISITORS TO MICHOUD 

On Thursday morning, July 25, 1968, Mr. Fran~}s Smith, Assistant 

Administrator for University Affairs, accompanied by Mr. Herbert 

Quinn of his office, _y!~ited Michoud., After being given a briefing by 

the Michoud Manager, Messrs Smith and Quinn were given a tour of _. - -_ ..... -... -_ .... _- . 

t~~ __ ~~..01:iJy ... befo!"e their departure for the Mississippi Test Facility. V 
-.-~-



NOTES 7/29/68 GEISSLER 

1. AS-S02 Lateral-Longitudinal Coupling: _Q~_,~Jw;lY9_Lthg., la~e~9..J

lo~~it:!,di~! 5_oupli~g~ _Q.p,se:.:Y_t:.9-, on AS- 502. _haa,_finally._p,r,9d,u.~~Lt ... eli.a1?J~ 
results~hich have been reported to Mr. Goerner and other people at 
Pi-. VE':' The study includes digital and analog simulation of the 
longitudinal POGO pheno~enon, the lateral bending and control system 

~ coupling and the coupling between lateral it~s!,)ongitudinaL vibration . 
- '----modes due tq the LM asymmetry, The simulation also features time 
~ -V:arying coefficients. Summa~'y" ;f results are the following: (1) The 

SCUllds 1J1re- m~9..~l. demonstrate~he'POGO instabi~~ty as obs,erv,e,d during the -110- : 
A.. htl~~ .s~h }]:Osec ,f.light time; (2) With a ~ thrust of 20,000 #, due to POGO 
J~ •. J ,.,;T oscillations, ~e obtain about 0.6 g longitudinal acceleration and 0.3 g 
rcVnm.. NJl, E..i,!~~, (~a_teral) acceleration in the LM. The !..ast figure is somewhat 
IJ'nktkwdlhJ ~<?..w~r than observed in flight'; .... (3) Elimination of the POGO instability 
~p- 1I~~ in the model by de tuning the first ' LOX 'suction line frequency to 4. 1 

\ - "--tw..Abtl,u.d I~ :.?s reduces the longitudinal oscillation and the lateral response of the 
"- eM and the total space vehicle substantially; '\4) Shifting the POGO 

ro;, · instability to 4. 5 cps, i. e., separating it from th~' coupled LM frequency, 
CcttSrcJ.,j d'ecreases th~in of the coupling mechanism substantially (approximately 
h ~'I fac:t~:>r of 10). This results in \.~.%?I?~~tinate reduction of th~ lateral , 
lVivo}Vttl ~ .::.~~ponse of the LM and vehicle; (5) ~~,~~~~,nc.~ ,~as ~<?und. 6b?: coupling 

between control system and longitudinal' oscillations on 502. l Plans for 
I ~Lr.'S We. "{ ure analysis include ', updating LM model (coupling mechanism) based 
t\.re. a.nnrtUs/tlf n results of short stack test, (important factor in view of remaining 

,'I' .J discrepancy with flight data) and incorporation of POGO ~-:...J'rediction 
M!fJ ft)CIlQ of loads upon SIC will depend critically on this study. vV' 
pfl~""OrA'rp Effects of Unsteady Oscillating Shocks Prior to and at the Time of 

~ "'\.. LA Failure: (See Note 7 /8/68 - same subject, attached) Our estimates 
(f(prse ~l1J~) f conservative upper limits for the .unsteady aerodynamics loads connected 
Ql.wl MJe ith , the plume induced flow separation observed on 502 have been reported 

t the last POGO teleconference on July 15, 1968. The lateral 
(r-( ~N ~ acceleration exerted upon SIC (on the LEM) caused by the se for'ces is 

Lp'~;) about ± ,.07 g. MSC considers these loads as large enough to be of concern 
in connection with other loads and further studies were requested by 

oP t!1ls t Gen. Phillips. We have analyzed the shock oscillations as recorded 
72 on the "ELOTS" chase plane film in more detail and have constructed 

-J.) a "most probabl~ " resulting unsteady aerodynamic force which is 
i~~'gular in time;-' but contains a noticeable component at LM frequency. 
Result lateral acceleration with this driving force is t .01 g only; 
howe";er, it is to be stressed that the confidence in this evaluation is 
rather low due to extremely meager experimental evidence, Since the 
assumption of a shock oscillation in resonance with the LM frequency 
cannot be cornpl~tely discarded (due to POGO type plume oscillations or 
due to "natural" buffeting frequencies), it is felt that further in flight 

,rp.~q" s..u:r~ents of pre,ssures in the rearward areas and possibly'-;Isosome 

~in~ tunn~!~!.~. ~t? sh~uld b;;r~-;id';]:t~~b;tt;~-d~fi;itio~ 0'£ fli ~ht -
oads. Howe7we do ~feel that these data would be ~r:datorL 

. JiqE.Jo_ 59}~ ~ 

Ed Buckbee
Translations
E.G. Sounds like a hugh step toward full understanding of what happened in 502. Congrats to all involved! I guess we are appraising MSF, Apollo Progr. Office [George Hage] and MSC [George Low] of this? B


Ed Buckbee
Translations
E.G. Please make a specific proposal package. B




NOT~S 7-29-68 GRAU 

1. MODIFICATION AND VALIDATION EVALUATION (MAVE): A presentation on the 
correlation of the AS-20S/S03 MAVE activity to overall system safety 
was made at the Sixth System Safety Technical Interchange Meeting in 
Seal Beach, California on July 18. Emphasis was placed on the ~rgani
zational aspects of the validation evaluation to show how maximum . 

- safety assurance is being achieved with a thorough review'-and assess
Jnent of change actions. The presentation was well received and sub~ 
sequent commepts indicated that the MAVE results will be extremely 
beneficial in building overall confioence in the forthcoming launches. 
The safety assurance for these launches should also be definitely in
crease~ as ~he result of these positive efforts. v 

2. GSE PC BOARDS: RCA (Huntsville) has produced a new design on Printe~ 
Circuit Boards for use in the RCA llOA Computer. This design ~n~~r
j"~rates all MSFC suggested engineering improvements _.to overcome the 
many operating defic-iencies experienced in the past. ~ 

3. rECHNOLOGY UTILIZATIONt The solid state radiogr~phic image amplifier 
beipg developed for NASA/MSFC was demonstrated to Dr. Richard Hsieh, 
Director, ~ealth Research, and four other officials of the Public 
Health Service (PHS). Dr. Hsieh inquired as to how PHS could obtain 
these devices from ' NASA " 'for"some clinical eva luat ions. A portab Ie ~ 

-i:'ray l,lntt of "attache case size'~ using the solid state radiog-raphic 
' imagipg syitem i~ desired. Phase B of Contract NAS8-2018S is scheduled 
to deliver a ~uitable, improved image amplifier by May 1, 1969. This, 
in combination with a small, portable, low energy radioisotope camera 
can fulfill Dr. Hsieh's requirements. vr/ 

9 A presentation was made in Houston at the Third Annual Meeting of 
the American Association for the Advancement of Medical Instrumen
ta,tion on selected nondestructive test devices developed for the . 

~ Sa~urnV program. Devices discussed were Solid State Image Arnpli
_fiers, Neutron Viewing by Closed Circuit Television, Ultrasonic 
Scanping Devices, Liquid Crystal Temperature Indicators, and Eddy 
Current Th~ckness Gauges. The presentation was ~eJ~received as 
indicated by the number of interested persons who cam~ to the ' NASAI 
MSFC booth to view the hardware and request additional information. \~ 

4. QUALITY TRAINING: We have completed presentation of a Eourse in 
~High Pressure Systems at KSC for the Operations Support Directorate . . 
The students were key Bendix and Air Force personnel. KSC was 'ex
tremely pleased with the course and asked for additional classes as 

:soon as poss~ble. We made no comrnit~ent pending definition of the 
future of the training effort. \ 



NOTES 7/29/68 IIAEUSSERMANN 

1. Ring Laser Gl ro. A ~hree.axis ring laser ~ro assembly has been received 
from Sperry anJ ~ s presently 1n Our Lab U..!l~~.~golng evaluation testing. TIle 
assembly measures angular rates in three axes. In the normal position the 
units have been operating satisfactorily but in any other position erroneous 
data is obtained. Preliminary evaluation of this problem indicate"s a compufer 
problem. 11\e computer is provided with the gyro assembly. Dr. McDuff,- a 
summer faculty emp loyee," has the task of evaluation of this assembly. At the 
end of the summer, it is questionable whether this and other simi lar work can 
_continue because of the shortage of qualified personnel. V 

2. I\T~" I Optical Efforts. At the request of Mr. Purcell, the NRL Principal 
Investigator, we have evaluated the optical system used in his spectro- " 

_heliograph (NRL-A). Th"e sys tem was evaluated by means of di gi tal computer 
programs which were developed inhouse. TIlese programs produced spot diagrams 
which displayed the energy distribution at focus for various field angles, 
wave lengths and diffraction grating positions. Mr. Purcell has reviewed 
this data and the resolution of his instrument from the computed data S2n~~~s_ 
his design data. ~ 

3. ATII Star Tracker. Negotiations with the Bendix Corporation, Navigation 
and Control Division, for the ATM star tracker have been completed. 111i~ _ 
contract is for five flight and one prototype star trackers with the first 
prot"otrre uni t to be delivered in approximately seven months from the date 

-of the cont ract. V 

4. Support Activity for KSS. "Mr. Weber's part time assignment as assistant 
to Or. Gruene has been terminated with the draft of the final report. In this 
assignment, which took about 50% of his time, Mr. Neber managed the KSC-LVO 

E _rt. of the Hsrc assistance program for Dr. Gruene as di rected by your memo ~ 
dated January 5. 1968. This program originally called for 100 ~£FC engineers 
for about 6 months (SO man years). ~1SFC and LVO subsequent ly agreed on 64 
requests (32 man years). ~c~~~JL~ 45 ~ngineers were assigned, performing for . 
a total of about 16 man years. Reasons - for these lower actual "manhours were: 
(l) .nonavailabili ty of certain requi red ski 11s, (2) careful screening of MSFC 
nominations, and (3) continuous control of the program. Dr. Gruene has made / 
~ery compli,ment7_r~1It~!s.§_~~[l~~Q.ut_thts_~~ andi..!.~~,ff{~L~upp~r~ 

s. Personnel Achievement. ~1r. George B. Doane, Branch Chief of the Inertial 
Sensors AnJ , Stabi11zers Division, obtained his Ph.D. last week with the final 

• • I 

examlnatlon .. 'I " '--? /') I I J ' I 

~, r-:-. , r- ~~ ! ;'-r$. If.. t "-
" JJ.. 'J \" i I .-r-

1"- (. t"4"'h'<:.l . (I. . ~:.. ~i ;,) 
, ".I! r -- ,~ 

' kC i, ." r"". 'tv ~ [,~ r- r) 

Ed Buckbee
Translations
W.H. If he puts it in writing, we can pass the thanks along to the individuals involved, incl. Mr. Weber. B




NOTES 7/29/68 HEIMBURG 

ACCESS ARM NO.9 A meeting with KSC and Boeing engineering was held on 
Thursday, 7/25/68, to review testing accompl ished and ~e~ts remaining 
for Access Arm No.9 (Flow 3). Most of the revised criteria has been 

~ satisfied and it was agreed that arm would be in a condition to remove 
from the test tower on Thursday-~ 8/1/68, _~everal days ahead of schedule:'/ 
Next Arm 9 (Flow 1) will be available for installation on 8/13/68, and 
the control console available 9/1/68. Environmental chamber was re-
ceived from Chrysler on 7/15/68.~ 

5-1 I STRUCTURAL TEST PROGRAM The S-I I (V7-21) Stage Structural Test, _ 
Phase IV, is scheduled for today, 7/29/68. This phase will involve 
LH2 for the first time in this test program. ~ --

F-l ENGINE Work commenced on the fabrication of the fuel pulsing system 
for the West Area F-l Test Stand. The first fuel pulsing test is sched-

_ uled for 8/10/68. V 

F-l TURBOPUMP (POGO) No testing was accomplished at the F-l Turbopump 
Stand last week to keep from interfering with static test of S-IB-12. 
We are now modifying the test setup to pulse the fuel suction I ines in 
order to gain confidence that fuel suction line pulsing can be accom
plished at the engine stand without detrimental effects (P&VE has re
quested fuel suction line pulsing at the engine stand). Fuel suction 
1 ine pulsing test should begin at the turbopump facil ity on 8/6/68. Lox 
system pulsing will resume at the completion of fuel system pulsing.';:';'-

5-11-5 (MTF) The 5-11-5 acceptance static firing test attempted on 
7/25/68 was scrubbed at 5:30 pm due to failure of the LH2 vent valves . . 
During the LH2 Vent Valve Cracking- Test the No.2 vent valve would not . 
_.reI ieve when the tank was pressurized and va-cuum appl ied. The No. I vent 
valve worked properly. During the Common Bulkhead Pr~ssure Rise Test 

- neither valve would res'p'ond to the open command and tank ullage pressure 
rose trom 8 p. s T g. to 26·p,s-:-r:g.- Jueto- Doi fotf. The va 1 ves opened fC/f, 
after reducing the ullage pressure by emergency dump procedure and pull ing ~ 

a vacuum on the vent valve sense I ine. Post-test examination revealed 11 1~ /rt'i'tt.S ,-, 
that the valves did not respond properly because of plumbing errors ~ ,V, I I 

- - . • ~- Jb •• _c:~ :;.- ~ 

5-18 Test SA-56 was conducted on 7/25/68. This was a duration test, ~ 
lasting 145 seconds, on stage S-IB-12. The stage is scheduled to be 
removed from STTE on 8/6/68. Inspection after this run showed that _aLl _ 

__ lox pump seals were satisfactory. V 

TORNADO DAMAGE A small tornado hit Test Lab on 7/28/68 at 2:45 pm. An 
offic~ trailer near -Bldg. 4583 was turned over---and ,heavily damaged. A 

---wall panel was blown off the Instrument Lab, Bldg ~ ' 4650 and other --minor 
damage to the area was susta i ned. There we're no _e..er_sonne 1 _ i njur.l~~. ~ 

Ed Buckbee
Translations
K.H. NARS? B




NOTES 7-29-68 HOELZER 

NEGATIVE REPORT. 



NOTES 7-29-68 JA~lES I 

'- 7/31 
1. POGO Fix for S-IC-3 : 

POGO modified Whitaker prevalves have been installed in S-IC-3. V-

2. S-II "B" Structure Test: 

Investigation of the S-ll " B" Structure failur"' ; [; still in process. 
Cracking of a stringer during assembly appea.l' ''; to be a possible 
contributor to the failure . The forward skirt from S-lI-lO will be 
used, along with a new S-IVB ir:terstage, to repair the structure. 
The new completion date for testing is November, 27, 1968. V--

3 . S -II Common Bulkhead 

In reference to your comment on the Lucas Notes of 7-1-68, the 
ultrasonic indications of debond in the S-Il comn10n bulkhead are 
believed to be interpretation anomalies, R-QUAL is investigating 
further for any Tndl cations of deteriora-tion of controls or work
manship and , if necessary, a team of R-QUAL , R-P&VE and R-ME 
specialists will be formed. (See Grau's Notes ( . f 7-22-68) \,..----

4. S -II- 5 Static Firing : 

The static firing of S-II-5 was scrubbed at approximately 5:15 pm 
on July 25, 1968, due to ~ratiE~H v~nt valve operation_. lnvesti
gation indicated a loose sensing line probably caused the problem. 
The vent valves will be examined for any other problems. Static 
firing is set again for August 1, 1968. v -

5. S-ll Battleshi iJ Firing : 

S-Il Battleshi p \i;as sr.ut (l ;-.·wn 5 seLonds after start (2 s e conds of 
mainstage) by a Thrust 0. K. sw i tch from Outboard Engine No.4. , 
Cutoff was ~~used by a Gas Generator malfunction resulting in pump 
stall. Contamination was located in the G. G. and is believed to be 
the cause of the problem. Investigation is continuing. 1,,.,.--' 

6. AS-503 Structural Assessment: 

Informal progress report was given George Hage on July 26, 1968. 
Mr. Mulloy, P&VE, and Mr . Vale, MSC , have already established 
fine working relationships and a sense of·urgency. MSFC/MSC 
working agreement will be reviewed by George Low today with 
signature expected. ~' 



NOTES 7/29/68 JOHNSON 

MSFEB Meeting - During the MSFEB Meeting 22 July, the MSFC Strapdown 
Experiment, ~~s c<?~.~~der~d. It was no!.-approved. The inrtrar-reason~-given 
were~·"it-oii~.~~p9:tibility .a~~ .. ~_:ccess weight. It subsequently developed that the 
true reasons were s'po!~.?-ge of fund~ and the J,~rge ,number of experim~~ts 
afr~ady appr~y~~ for the ye'FY 1i~it~A n~mber of AAP flights. The experi
ment must be flown in the IU and it would be flown on one of"the late Apollo 
flights as a passenger experiment similar to the S-027. Therefore, the 
Exp.eriments Office recomn::tends that the experiment be continued. VWe will 
~!~_~_ql'p~ to . fin:d f lln<:1J!!g from a source other tha~" th'~ -AAP Experiments 
Definition and Development Accounts. ~'-

Manufacturing in Space - Subsequent to the MSFEB, Mr. Lake met with 
Mr. Armstrong (OMSF-MT) to discuss experiment funding for F-Y 69. 

~ __ ~.!.!?st!"9gR f~~IY_,s1:lp'po.!t~ , 11 Ma~,}ll~ctur.ing ,in Space.~ ~,~ v:'~_~~ ,,~ttempt 
to rn.ake available at least $ 300, OOO,,{o begin definition of the proposed -- - -
In-liouSeexperfments a'nd to' init'i~t'e -limited contracted effort to define an 
experiment program in which industry would participate. Lack of assur
ance of funding for the other experiments currently in definition does not 
appear to be due to a decision not to continue, _ but due to no decision having 
yet been made. We assume that the $1. 2M residual f'J..!1q,s currently at the 

~-.-",.,-';'--"." - " .- . . 
Center, being held because of the block against obligations, will ultimately 
be rn.ade available for MSFC's use! However, it is becoming'~i~cr-easin:gly 

"'Crear that the funds will not necessarily be used for the originally specified 
~ - .. -- -' -- .- _ .... .--' 

experiments. We have been requested to submit a modified Experiment 
~Ffograin Plan. V . 

Experiment S-074 - Cosmic Ray Electrons - Messrs. Absher (R-QUAL), 
Engler (R-P& VE) and Lake and Miss Smith (R-EO) visited the Laboratory . ~~. - -. ". .. .. -
for Astro-Physics and Space Research of the University of Chicago on 

"'Thursday to discuss the stru~tural configuration and the qualification 
requirements of the Cosm.ic Ray Electron Experim.ent currently being 
developed by the University of Chicago. 

Our contacts with this group have led to an increasing respect for their 
abilities. They are housed in an extremely -W·en:e·ciuippeci ' b·~ilding. They 
have about one hundred people; eight to ten senior ' (post-g~aduate) researchers, 
thirty graduate students, thirty-five technical support people and thirty-five 
data analysts. They have underway currently two flight projects, a continuing 
balloon-borne research program and data reduction from previous experi
ments; all in cosmic ray physics or closely allied fields. They have had 

_ ~~p~y-two succe s sful sa tellite . ~xp_e!~~e_Il~.~~ ~? _~~nty-,~o ":at·~:e_rriPt~. V -



NOTES 7/29/68 KUERS 

1. Contingency Payload for SA-503: This time we are modifying 
~-.. -........ -............ '~. . . 

... only the SM part of the BP 30 payload_e The modification consists 
of the replacement of the ballast tanks. Two of the tanks are 51" 
in diameter I the other two 45". These tanks are being fabricated 
in-house. Four of the eight bulkheads have been completed. Two 
have been welded into the cylinders using specially designed 
fixtures which have worked well. The first bulkhead weld required 
no repairs; inspection of the other is not complete. __ the schedule 
is really very tight and hence we are operating two shifts - no . 
~ .. .... ...... y. ~ • " -, .•. • •• ,' -

overtime has been applied"so far . . v -. 

2. Payload Simulator: We are shipping to MTF an acoustic test 
article recently completed in-house. The article will be used in a 
P&VE program to determine the acoustic responses of a payload 
suspended in a 22' diameterhoneycomb "s·hroud. The shroud is made 

up"of test panels originally intended for the' 'C'entaur/Voyager Program; 
the payload is a rack structure carrying a 70" diameter Saturn I 
structural test tank. The as sembly job was performed on low cost 
wooden tooling and labor was applied on an as-available basis. The 
shipping trailer is a modified Saturn V thrust structure transporter. V-



NOTES 7-29-68 LUCAS 

1. J-2 ENGI~TE-TO-STAGE ATTACH BOLTS: Reference Notes-Lucas-6-l7-68. A new 
Standard'!Threaded Fasteners, Torque Limits for"MSFC-STD-486 is in preparation. 
This proposed standard should benefit both ' MSFC and its related contractors 
since it expands the range of fastener tensile strengths and will update torque 
values listed in the presently used ABMA-STD-l8. The document is being 
coordinated with R-QUAL and R-ME and will replace the ABMA Standard.~ 
2. 'S-II-A-STRUCTURE TEST: Test phase II (cycle proof test and influence 
loads on fill and drain fitting) and test phase III (influence test) were run 
during the past two weeks. Testing with LHZ is .planned for this week. At 
the beginning of this test phase, "we· w~·r;- l.§..·_g.9-Y.s: :'b~hlnd ~"the - estahlisl1eg. 
&chedule. The s~endid cooperation .of R-QUAL . in inspecting of the A-structure 

between'test phase-~ - has resulted in 11 days of schedule recovery ... V 
3. POGO: The next POGO Working Group Meeting-an~Cthe-';ext"Management Review 
to G~neral Phillips, ~;e" tentatively scheduled for ~.:l) &' 8':-i6-68,r~spectiveIy-:'" 
Thefirst phase of the .~.!'l0:r:.t .s,t .acl< dynamiC; test at MSC . has been comp lete·d. . . 
The tests completed to date include longitudinal, pitch, and yaw forced, response 
tests. The test pl='ogram to date i~C:()I1.~ .. i9.:~r.,?d ... successfu_l. A cursory evalua
tion indicates that the math model is a reasonable representation of the test 
results. ~ ~''''''.- ~. .~ .-'"'' .... "'<> 

4. S-11 FLEX LINES: Our assessment of the number of flexible lines to be 
tested to confirm their integrity fer flow i';i'a:uced ~ vibr'atio;s' ~a<s ' c'O'mpleted. 
'Crii:-e"ria for the revIew was established between NR and our Propulsion and 
Structures Divisions. Two lines each of eight different bellows systems 
must be flow-tested by the AS-s03 CDDT. \0 ••.••• / 

5. AAP-2 O-g HARDWARE: An engineering review~ 0~_!:b.§ __ ~,,~~o-gJ1a1:'dwa:ce .. was 
conducted at the MDC Santa Monica facility on 7-ZZ-68. The mockups are pro-

ceealng 'wefi on "schedule , aD.d very few ' discrepancies were noted. None of 
these would req~ir'e much ~ork norexten-cf the scheduled "completion date. In 
general, the design' s ... ~9,.:}~.m~nship and e~gineering are ex~e~lent" , and the 
la~est color schemes have been used. MDC is preparing for the NASA review 
of the zero-g hardware on 8-1-68, at which time personnel from MSFC, MSC, 
Wright-Patterson AFB, and MDC will convene at Santa Monica to be briefed on 
the hardware and the status of the attendant paperwork.~ 
6. EVA AD HOC WORKING GROUP: The group will make the recommendations to its 
respective Program Managers that: ' a) _egress from the LM ascent forward hatch 
be baselined for ATM film retrieval, b) that the film retrieval work stationS' 
be ~oved-sucit 'that" the - LM end work 'station is 45° ' aro~ruf-Hie - ATM"~'fr'o"tn: ih"e- LM~ 
'torwardnatch and the ,Sun en(Cw~rk;t~ti;~-i's" -CiireciTy- [en-e-ath'- the hatch-:-it'-
_______ ,~ .• ~, ................... _ . _ L.... ..... ~'"!"<i ~...: .-.~ - '. .._ ~ . -.~~ 

was agreeatliat the manual translation concept be established as the baseline 
forLM/ATM EVA (for Astronaut translation). V" 
7. FUTURE HUMAN FACTORS RESEARCH PROGRAMS: At the request of Dr. Johnson, 
R-EO-DIR, Dr. Jon Rogers from our Human Factors organization participated in 
a coordination meeting at NASA Headquarters with personnel from OMSF and OART. 
Dr. Rogers presented our Laboratory human factors research programs presently 
funded by OART and explained the programs planned for the future. Considerable 
interest was expressed by those present in seeing that some of the future work 
be funded. OART has established a Man-System Integration Advanced Planning 

~.7'" _.. • • • ~ 'OIJ' 

Group, and they will request MSFC representation. The first meeting of the 
~AHv:an:'ce<r- Planninlif Gr'oup to develop ·· .. a: "5":::'~year ma:n~:system integraticn plan is 

scheduled for 7-30-68. V - ""':'"' ~.'.. , 



. NOTES 7/29/68 MAUS 

NATIONAL SPACE BOOSTER/APOLLO COST STUDY DATA COMPARISON: 

The National Space Booster Study (being conducted by Chrysler 
under contract from Mr. Webb) is being monitored by NASA Headquarters and t!},1. 
does not include MSFC participation. It is our understanding that various .... 
data inputs from the Saturn prime contractors are currently being reviewed 11.u,~ 
by MSF. We have been informed that a cursory review indicates;;~.~ide .?is: I...et!.r I 

. c~.:.p.~ .. ~<?y ~.et~,~en the data submi!_~~,~ ~.o MSFC .for t~.~ Apollo , C~st f3t~ .~X, .~r;9 i,~-:!t' 
aata' submitt.edto Chrysler on the NatIonal Space Booster Study. From a I fA 
Cent~r - ~'i~w point we feel there is .~ . ~~e'd to ' reconcile this ' dafa:' or to under_d~(J. ?\.... 
stand the rationale betwe~ '1}ie-"'d~ta sub.~itted to' Chrysler and th~ ' data I?se- S~ .. 

...... ~~y- ~:u~plied::to uS.v.:1e are currently attem~ting to ob:ain copies of the 1J~(.(;{i4~ I 

,....hry""t;·, .... d'ata ( , . . --_ ... , '-" ,'~. ~-!'..,.1 
'-' ;:) Cl • v - -. .. -. '" ., . '" ~.~ r4...~ teu~ 

TASK WORK PACKAGE SYSTEM: ~ :-~1)-1 ' 
The call to jnitiate the MSF Work Package System was receive.d ~ 

July 22, via letter fromG~n. Bogart, It calls for Headquarter~~TWP submis- I , '"' 

sion by October 15, 1968. We need guidelines from MSF on AAP before we ~J LttJ 
begin data collection. We are preparing internal instructions in anticiPatiOrl~JCJ.!4r-j I 
of issuing a call about August 15. V'" J I ~ . 

SEPARATION OF UNIVERSITY OF ALABAMA IN HUNTSVILLE (UAH) FROM 
UNIVERSITY OF ALABAMA: 

In March of this year you and Dave Newby met with the Huntsville 
. City Father's (MSFC Advisory Committee) to advise that group of the Center's 
plans to discontinue the subsidy of the UAH graduate studies program. In / 
response to this announcement th~ A.dvisory Committee requ~sted 'y'<?ur S"Gpp;rt 
~"""-:'_.~~ • .)_ . __ • .-.,.u. ~'---.'~ '-_. .- _:--- ':'" .••.•• • - ..... "", _ ... - '-"'~_""""" "" 

In making UAR an independent university. 
~-'""- . -, '"'" -.-~. .~""" •. ~-.-,,-,-.... ~ .• ,,,.~,,,.,. ~ ~ .. ,. ", ' ", "-.r- ~.~ ~ .. , . ....,..."."""000\ ... .--

At Mr. Newby's request we have conducted a sensitive study of 
all considerations (academic, financiaC legal and political) which are involved 
in pursuing the proposal made. 

Ed Buckbee
Translations
H.M. I know. Let's discuss this during a Staff Luncheon. Please remind me to bring it up. B


Ed Buckbee
Translations
Let's discuss this, too! B


Ed Buckbee
Translations
H.M. Any time. Please lay on with Ed Mohlere. Make sure Shep attends it, too. B
[MSFC Advisory Cmte requesting vB support for separation of UAH from UofA]




NOTES 7-29-68 MURPHY 

System Safety Analysis for AS-S03: General Phillips has issued 
a systems level task directly to Boeing for this analysis to be 
performed by Boeing TIE. Monthly review s are to be given to 
General Phillips with the first review to be held Augu st 18, 1968. 
We intend to have an in-house review of this effort, prior to the 
7evie:;'-~ith 'General Phillips .~'vWe will follow this effort ci'osely -
-ancCJ<eep you 'informe'Ci of signlficant findings. r 

<: --' .. _----_ ... - - -- - . --- ------ -------~,--



NOTES 7/29/68 RICHARD 

Background on the position taken at the Ba_~eline._~,~yiewregarding th_~ 

unmanned rendezvous of the LM/ ATM is as follows: The basis of _--0.- _,_. 
Dr. Mueller's request to~tu9Y the S-IVB restar.t was the possibility of 
s~vings to be effected on the LNI-A modification. Definition of the extent 

"~ these savings depends on i~:~-depth tradeoff a "nalyses of location of 
capability in various modules of the cluster. We have initiated such studies 
in-house, with very limited support from Grumman (which understandably 
is reluctant '"t~ support such MSFC requests) but have made limited progress. 

'"'"'the "erosion. of our 'position (indicated by Mr. Luskin's opening remarks) 
;egarding both overall syst~ms engineering responsibility fO!"'"the p"c~u§ter 

_......... " _ _ . _ ...... ___ __ -.. .... , .... • .. ~...... _ __ ~. ~; . ..,..."" ............ v- .... ~ __ . "-' .• •• ~- '"hdv~ .,..., ..... 

_ an,d ~~~~ ... ~.~~"~l? .. <;.~~~~~~~~:.,,.~e_~~:,~~ .. "~~:lPJ2.1~,~ c ~.~~,~if~.t~ Also 
'. the're has been conside ra?':e 1~_~~d_~~"ati6n_ .t.h~~ E';?Ct.~_Ilm~..te.s.t.iEg,_i~L£~.9uJ~,e2. 

...g"I1:. re!?t~,t.Jincluding a flight test) before confidence can be established. 
'10k have pursued the problem far enough to establish .f...easibility of the S-IVB 

• ..E~p.d~2;~OUS ,but the 9.!lti.c.ulties_ .. r:t.re greater than-ifJhe LM, as presently . 

~!l~91 '" i _~ !l f? f1~.; Yi..e ~LP~!2l .... ~r." c~~cj~;~~~""~",.!..c;J~.~~~~~ ~'ffiTn 
the next two weeks so that the Center position can be sent to Mr. Luskin 
as we promised at the Baseline Meeting .. ~ 



· 
NOTES 7/29/68 SPEER 

1. AS-20S Propellant Depletion Sensors: Last week Cl.ris Kr~~!_ ~!!.~.J,: 
~~ _____ . __ ........... , ....... _. I 

lengec?- ,.S-IVBI AS-20S propellant deplet~o:n , s:ns?~.,~,rnl1n.£., at ~_,t~~.:" 
"'-whe-n the probability of achieving mission orbit with failea" cu~o~(s~!1-
t-sors is low.. • . The July 26 Level I CCB decision on arming' tim.e (See 
~~t~s Teir), while not reflecting the total 'MSFC 3 a- design goal, _ in
crease.s ~he cre..y ,!isk only slightly and insures sic orbit attainmez:t 
even in the unlikely event of cutoffat arming. Tradeoffs between 
spa'ce vehicle mis sion obj ectiv~~s' and the ~~'rew safety launch vehicle 

"'~e_s,ign considerations are ~::~~~s .~?Ll?:~E=<l~i~g , I!;~~.9.~.,~.:r::.~Y~.~~,-. 
im.portanc~~vlt appears that more realistic measures for the actual 

"'f.Gght hazards need to be developed (e. g. how "unsafe" is a J -2 LOX 
depletion). pur conservati~m Js likely .. to cau.~e over-,re~<;::.t~on .. t.C? the. X 
oth~_r ~~1:reme. V .... 
~ . 

2. AS-20S Engine Out Africa Gate: ETR Range Safety has established 
criteria to com.m.and S-IVB shutdown in the event of S-IB engine(s)
out·tO·P;;;-;~i-·~nd'~·r ·-aircir·c·illns· t·a;;c~s an impact of the S-IVB/IU in . 
Africa. ThlsJ-oTcours-e:"-w'oul(r 'ca{ise "a:ri '~~~~fri),bort " comrnj:lm'ent'lor
the- S7C. MSC feels strongly that they must obtain as 10nK .an s-rY.!2 
burn tim.e as possi"):>le due to the importance of the spa'c~'~r~ft mission 

-ro--t1ie- ApoIIo ·P ·rogram., and that this far outweighs the risks asso-
.... ___ .. ...-.-__ . ,.,. a- . __ .. . . ..... .... \. "~ "' '''_'''' '' ''~ ' ' ~',_" . ,. __ 

ciated with an Africa, impact. KSC and MSFC support MSC in this 
~~~,. _ _ .... _ .... , .. .' "- r#-

position. KSC is expected to request an ETR waiver of the AS-20S 
engine-out Africa Gate. V 

--

3. AAP Ground Comm.and Requirements: In coordination with MSC L~ 'A~Jtf.) 

{
we have received a total of more than .1... !50~fw~~~~~" - '''',''"'''"'' 
~~.MPE~t ... t~~M~",mj,~j.~Q.~~ This ~,~,~<:.!;.!:.~.~~~h~ .c~pab.iUty~ llAJ... ~d.. J 
~~oun.dJUgl:lt con~r.oL.. We are reviewing thes e requirem.ents to 'n. • 
effect a reduction to no more than 500 RF_G,Qmmands by either eliITl- ~ 

f ______ . ... --~ ... - ......... ~ , _, . -"-- _ ............ 

ination, combining with other functions or making it an onboard 
function • . In addition, '!Ie .are evaluating MSC's proposal to backup 
critical IU functions, after insertion, with the airlock's command 

system. V ' 
."_ ... ' .. _ ..... '1" .. 

4. Facilities and Environmental Measurem.ents on Pads 34, 37 and 
39: A review of MSFC requirements for Facilities and Environmental 
~asurements on Pads 34, 37 and 39 has been com.plete,d and served 
to identify' the total MSFC (including primes) reduced requirem.ents in 

..",r- " . -_.' ' .' 

this area in going from an R&D to an operational measuring list. 
These measurements" (p'i- 'e-s stires, tem.perat:ures, vibrati~~s -: - ~t~. ) 
which add to KSC's measuring program are of importance for our 
launch and early fli~,ht engineering analysis., V 

Ed Buckbee
Translations
L.R. Reasonable! B


Ed Buckbee
Translations
True

Ed Buckbee
Translations
Lee Belew That's too much! B



NOTES 7 -29-68 Stuhli~ger 

No submission this week. 



NOTES 7/29/68 TEIR 

SA-Z05 LAUNCH VEHICLE STATUS: At this time there are no significant 
~.- .. ---. .-- . 

• pr~lLl~ with any of the -.:.tag: or gs~ hardware. Installation of the carbon 
seals (bellows type) on the H-l engine LOX pump cavities is scheduled for 
August 5, 1968. Installation of the change to the S-IVB Propellant Utiliza
tion CPU) System to allow flying the PU System open loop has been comple
ted. Launch vehicle combined guidance and control tests are complete. V 

Two changes to the LVDC Flight Program were approved last week. The 
Level I Configuration Control Board (Gen. Phillips' Board) approved the 
change in the arming time for the S-IVB stage propellant depletion sensors 
!roni the' MSFC recommended time 'of _+'3 V ·propellant depletion (app"'roxf::
mately 599 secs. ) to the MSC recomme-nded'time of nominal velocity 
cutoff (615 secs.). MSG actually stated that they preferred an arming time 
of 1 to 2 secs. after the nominal velocity cutoff tim~. MSFC's recommen
datIon was bas~d on the MSFC position that a propellant depletion is not 
an acceptable risk. The other flight program change was required to 
correct a problem associated with an LVDC hardware failure occurring 
in conjunction with simplex memory operation during part of the flight 
program routines, namely, the Compressed Data Routines. The Com
pressed Data Routines are used to compress and store data in orbit between 
ground stations. Compressed Data Routines were programmed in simplex 
menlory to conserve memory. A memory failure during testing caused the 
flight program to _ addres~~ a . non:-;~is't~;;'-i ~emory module. The problem ~ -' 
was fixed by reprogramming the Compressed Data Routine into duplex or 
redundant memory. In doing this it was necessary to eliminate a part of 
the Compressed Data Routine which was not mandatory in order to provide 
space for the 'duplex operations. Both of the above changes will be incor
porated into the August 15, 1968, final flight program delivery to KSC. 
KSC has agreed upon this delivery date. V 

I. U. STRUCTURE: During a documentation audit being conducted under 
the Quality Maintenance Program, IBM discovered a number of documen
tation discrepancies in the North American/Rockwell (NAR), Tulsa, records 
on the 1. U. structure. The records indicated that 2.0 lb. per cubic foot 
core material was used in one of the 1. U. structures: Th~e" r: U. structure =-...--.... 
uses both 3. 1 lb. and 8. 1 lb. core material at different locations in the 
structure. Although the records indicate that there was no 2. a lb. core 
material used in the 1. U. - 205 structure, the records do indicate that the 
3. 1 lb. and 8. 1 lb. core material was used at improper locations in the 
structure; however, this is believed to be ad!,ocumentation error_ and a set 
of X-rays of the 1. U. -205 structure is to be sent here from NAR, Tulsa, 
for correlation with X-rays of the structure made by IBM, Huntsville, dur
ing 1. U. -205 structure assembly. These X-rays are not expected from 
NAR, Tulsa, until August 5" 1968, due to the priority being given to servic
ing the team formed to investigate both the SLA and 1. U. honeycombed 

structure as a result of an action item assigned during the July 15, 1968, 
Space Vehicle Oscillation teleconference. We are attempting to get the 
X-rays delivered this week. V 



NOTES 7/29/68 WILLIAMS 

J. Belew attended the Group for Lunar Exploration and Planning 
(GLEP) meeting in Washington on July 25, 1968. ~i!~h. , ~!:.~ __ ~~.Y, ,,,, 
was voted as most desirable mode lunar transportation (man and 

\ •• : ••••• _.......... . _ ._. • .. ' ~ • " ",1 "'.~.- • ," '. ..... ' , ... to 

scientific). V · . 
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